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Form  No.  ORP-1  Calendar  YeST55o 
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(Attachment  I) 

PUBLIC  HEAI/ra  SERVICE  -  -  NATIONAL  INSTITUTES  GF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.   NCI-QQi 

SERIAL  NUMBER 


2.   National  Ccincer  Institute       3,  Office  of  Director   

iNsnTUf£  A  Dtn^(M                      laboratory,  branch,  or  department 
k. 5. , , 

SBCTI<!ll  GR  SERVICE  LOCATION  (IP  OIUEK  THAN  BEIHE^Aj 

6,  Administration  of  National  Cancer  Institute 
niOJECT  TITLE 

7.  Dr,  J.  R.  Heller 
PRINCIPAL  INVESTIGATOR 


8. 


Mr.  R.  E.  Learmouth  and  Mr.  J.  M.  Hannan^ 
OIHER  INVESnOASORS 


9.  IF  THIS  PROJECT  RESQIBLBS,  CCMPUBMENT8,  OR  PARALI£L3  RESEARCH  DONE 
ELSEWHERE  IN  THE  FUBUC  HEALTH  SERVICE  (VfllHOin  INTERCHANQE  OF  PER- 
SONNEL, FACILITIES  CR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Advising  the  Director  of  the  Institute  on  NCI  business  management 
activities  and  providing  leadership  and  direction  to  program 
operations;  participating  with  Director  in  planning,  developing, 
formulating  and  administering  NCI  programs.  Exercising'control 
over  administrative  activities. 


Form  No.  ORP-1 
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'   I         PUBUC  HEALTH  SERVICE  -  -  NATIOKAL  INSTITUTES  CXP  HEAIflH 

INDIVIDUAL  PROJECT  REPORT 

Part  B:  Bvidget  Data  11.   NCI-OOl 


SERIAL  NUMBER 


12.  BUDGET  DATA; 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY' 57  ^69,100 

ms9So 

BUDGETED  POSITIONS 

m.o^o  . 

3    5     8 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  3 

5 

8 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  7] 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /"^T 


ADMINISTRATION        /T7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~~7 


M.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s); 


(Use  reverse  and  additional  pages,  if  necessary) 


Form  No.  ORP-1  Calendar  Year  I956 

October  195^ 
(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.   MCI-002 

SERIAL  NUMBER 


2.   National  Cancer  Institute  3-  Office  of  the  Director 

INSTITUTEl  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij..   Office  Services  Section  5« 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  OHAN  BETHESDA) 

$.  Variety  of  administrative  management  functions  in  connection  with  operation 
PROJECT  TITLE  of  the  Institute 

PRINCIPAL  INVESTIGATOR 


8. 


OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

1.  Develops  working  procedvires  in  areas  of  travel,  overtime,  time  and  leave; 
prepares  special  reports,  maintains  control  of  equipment  on  loan;  reviews 
and  approves  requisitions  for  supplies,  services,  printing,  shipping 

2.  Processes  papers  on  all  types  of  personnel  actions  such  as  recriiitment, 
promotion,  transfer,  reassignment  and  termination  for  Civil  Service  and  Com- 
missioned personnel,  visiting  scientists,  consultants  and  contractors. 


(Use  reverse  and  additional  pages,  if  necessary) 


-  2  - 

'firt  A.  Continuation  Sheet  NCI -002 

SERIAL  NUMBER 

3.  Provides  centralized  travel  services  for  the  NCI  which  include  domestic, 
xV.-eign  and  meeting  travel;  travel  in  connection  with  Council  and  committee 
iiKj-'bers;  preparation  of  vouchers,  control  of  funds,  preparation  of  reports, 
etc. 

U.     Provides  a  typing  pool  to  absorb  overflow  from  all  branches  and  to  cover 
offices  in  absence  of  regular  personnel. 

5.  Provides  duplicating  services  for  entire  Institute  with  special  emphasis 
on   the  grants  program.  Personnel  in  this  unit  man  tape  recorders,  or  pro- 
jectors as  necessary  for  meetings  within  the  Institute. 


Form  No.  ORP-1 
October  I956 
(Attachment  I) 


PUBLIC  HEALTH  SERVICE  -  -  NATKMAL  INSTITOTES  OP  HEAI/EH 
IHDIVIDUAL  PROJECT  REPORT 


Part  B:  Bvtdget  Data 


11. 


MCI -002 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'ED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY' 57  ^9$»900 

119^100 
BUDGETED  POSITIONS 

m5s,ooo 

0   15    15 

PATIENT  DAYS 

m^ 

OTHER 

TOTAL 

FY' 57  ° 

16 

16 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  T 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  r~7 


ADMINISTRATION        /^ 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE        r~T 


Ik.     IDENTIFY  ANY  COOPERATIHG  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 


NO  ENTRIES  FOR    I3,  Ik-,   15  and  l6< 


(Use  reverse  and  additional  pages,  if  necessary) 


Form  No.  ORP-1  Calendar  Year  19^ 

October  1956 
(Attachment  l) 

PUBLIC  HEAI/m  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEAL1H 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Deocription  Sheet  1.  ^^1-003 

SERIAL  NUMBER 


2,  National  Cancer  Institute       3,  Office  of  the  Director 

INmfDKnSrEEvIS?Slf  LABORATORY,  BRANCH,  OR  DEPARTMENT 

!(.,  Office  Services  Section        5, 

SECTION  OR  SERVICE  LOCATICN  (IF  OTHER  OBAN  BETHESDAJ 

5^   Variety  of  administrative  management  functions  in  connection  with 
PROJECT  TITI£   operation  of  the  research  area  of  the  Institute. 


7. 


8. 


Celeste  Vasco 


PRINCIPAL  INVESTIGATOR 


OOHER  INVESnOATQRS 


9'  IF  THIS  RROJBCT  RESEMBUIS,  CCHPIEMBNTS,  OR  PARALI^I^  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WIIHOUF  INTERGHANaS  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO»(S)  IF  WITHIN  NIH). 


I    10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 


t 

Prepares  travel  orders,  itineraries,  vouchers;  prepares  overtime  reports; 
types  manuscripts  and  letters  and  files  reports  and  corrtapondence. 


Form  No.  ORP-1 
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(Attacbment  I) 


PUBLIC  HEALTH  SERVICE  -  -  HATICMAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 


P«rt  B:  Budget  Data 


11«  HCI-003 


SERIAL  NUMBER 


12.  BUDGET  D^gA; 


ESTIHAIED  OBLIQATICIIS 

MAN  YEARS 

DIBBCT 

REIMBURSEMENT 

TOTAL 

PROP  OTHER  TOTAL 

FY' 57  $19,200 

«3,31iO 
BUDGETED  POSinaRS 

$23,Ol|0 

0     6    6 
PAHEBT  DAYS 

map 

OTHER 

TOTAL 

FY' 57  0 

6 

6 

0 

RESEARCH  /X 

REVIEW  &  APPROVAL     /"T 
BIOLOGIC  STANDARDS    /~7 


ADMINISTRAnCW 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


zu 


w 


lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  IHE  PUBLEC  HEALTH  SERVICE,  OR 
OTHER  QRGANIZATIQie,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO»(s): 


(Ustt  reverse  and  additional  pages.  If  necessary) 


Porn  Ho.  ORP-1  Calendar  Year  1956 

October  1956 
(Attacbment  I) 

PUBLIC  HEALIH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 


Part  A.  Project  Description  Sheet  1.  nci  oo4 

SERIAL  NUMBER 


2.     C^ifseer  3,    Office  of  Dirgctor 

lasfsn^M  OR  Divistim  laboratory,  branch,  or  department 

4,     Editorial  5,  ^^ 

SECnte  OR  ^VICE  LOCATION  (IP  OTHER  OHAN  BETHESDA^ 


5,     Journal  ©f  this  Nstiewal  Caneer  Institutg 
PROJECT  TITLE 


7. 


PRINCIPAL  INVESTIQATOR 


8  -.-ii'2^4i-lt-'S^^'2f2-. 

OTHER  INVESnOATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPI£MENTS,  OR  PARAXIALS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBUC  HEAI/RI  SERVICE  (WITHOUT  INTERCHANQE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WIOHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 


10.   Project  Description 


The  Journal,  formerly  a  bimonthly  publication,  has  been  issued  monthly 
since  July  1956.  The  growing  activities  of  the  NCI  staff  and  the  ever- 
increasing  accumulation  of  scientific  information  on  the  subject  of 
c.mcer  made  this  step  necessary  in  order  to  fulfill  the  requirements  of 
■"■ublic  Law  410  of  the  78th  Congress.   The  operations  of  the  Journal  are 
Gjrried  out  by  the  Board  of  Editors  and  the  technical  staff.   The 
functions  of  the  Board  include:  review  of  all  manuscripts  submitted  by 
tne  NCI  staff  and  by  authors  from  other  institutions  for  publication  in 
the  Journal;  review  of  all  manuscripts  submitted  by  the  NCI  staff  for 
publication  in  other  scientific  journals;  consideration  of  publication 
policies  and  special  projects  to  fulfill  the  needs  of  scientific 
investigators.  A  special  project  of  the  Board  this  year  was  the  review 
of  pr.pers  given  at  the  Third  National  Cancer  Conference  to  be  published 
.■s  a  book.   The  functions  of  the  technical  staff  includes   editing  and 
processing  manuscripts  approved  for  publication  in  the  Journal; 
preparing  a  16-year  index  (a  special  project  to  be  completed  in  1957); 

ssisting  the  Board  of  Editors  in  their  operations;  carrying  out  the 
bij!siness  procedures  connected  with  all  the  foregoing  activities. 


Form  No.  ORP-1 
October  I956 
(Attachment  l) 

PUBUC  HEALTH  SERVICE  -  -  NATIOHAL  INSTITOTES  OP  HEAI/DH 

INDIVIDUAL  PROJECT  REPORT 

Part  B:  Budget  Data  11.   NCI  004 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'KU  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

^'57  $95^1^00 

$19,030 
BUDGEi'KU  POSITIONS 

$llU,it30 

-      j>             J 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  ^ 

4 

6 

0 

13. 

BUDGET  ACTIVITY: 

RESEARCH 

7x-7 

ADMINISTRATION 

REVIEW  &  APPROVAL 
BIOLOGIC  STANDARDS 

/"7 
U 

PROFESSIONAL  & 
TECHNICAL  ASSIST 
ANCE 

m 


or 


Ih.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 


None 


(Use  reverse  and  additional  pages,  if  necessary) 


Calendar  Year  1956 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT        15.  ^^^  °°^ 


SERIAL  NUMBER 


16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FRCM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 


A  total  of  400  (Approx.)  manuscripts  were  reviewed  and  1538  pages 
were  published  in  the  Journal  of  the  National  Cancer  Institute. 


17.   LIST  HONORS  AND  AWARDS  TO  PERS(»^NEL  REL\TING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 


No  entry, 


Form  No.  ORP-1  Calendar  Year  195b 

October  1956 
(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI~005(a) 


SERIAL  NUMBER 


2.   National  Cancer  Institute 3,  Office  of  the  Director 

institute!  6R  division  laboratory,  branch,  or  DEPARTMENT 

1^,   Cancer  Reports  Section 5,  Bethescla^  Maryland 

SECTIGS  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6.  Weekly,  quarterly^  and  annual  (short-form)  reports 

PROJECT  TITLE  — — — 

7,  !Tr.  Kieley _„_________>_______ 

PRINCIPAL  INVESTIGATOR 


8. 


Ilr,  Callahan 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RMDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


Rone. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

These  activities  provide  for  the  preparation  of  certain  regulsr 
reports,  as  required  by  the  DHEW, 

.¥eekJ.y  reports  were  provided  for  the  Director,  NIH,  giving 
brief  accounts  of  items  of  interest  concerning  activities  of  Institute 
staff  meinbers  in  connection  with  their  respective  prograjis,  as  well 
as  reports  of  Important  developments  in  intramural  and  extramural 
researc?!  and  other  program  elements.  Fifty- two  such  reports  were 
prepared; 


(Use  reverse  and  additional  pages,  if  necessary) 

\ 


.CI-005(a)  PAGE 

:.2iUL   NO. 


Reports  were  prepared  at  the  close  of  each  quarter  year  on 
progress  in  intranural  and  extramural  research  and  other  Institute 
activities,  as  requested  through  Scientific  Reports  Branch,  NIH,  Foui- 
such  reports  were  prepared, 

A  short,  S   page  annual  report  of  the  Institute  v;as  prepared  for 
inclusion  in  the  printed  annual  report  of  the  Public  Health  Service, 


These  are  continuing  activities. 


Form  Ho.  ORP-1 
October  1956 
(Attachment  I) 

PUBLIC  HEALOH  SERVICE  -  -  HATIOML  IHSTITUTES  OF  HEAIiEH 

t  INDIVIDUAL  PROJECT  REPORT 

I 
Part  B:  Budget  Data  11.  NCI-005(a) 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIBBCT 

REB4BURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY-jy  $5,830 

$1,170 
BUDGETED  POSITIONS 

$7,000 

1/3   2/3    1 

PATTENT  DAYS 

vsm 

OTHER 

TOTAL 

1/3 
FY' 57 

2/3 

1 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /TJ 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /~T 


ADMINISTRATION        r~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~T 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 


None, 


No  items  for  I6  and  17 o 


(Use  reverse  and  additional  pages,  if  necessary) 


Form  No.  ORP-1  Calendar  Year  I956 

October  1956 
(Attachment  l) 

PUBLIC  HEALOH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI-OO^(b) 


SERIAL  NUMBER 


2.   National  Cancer  Institute 3«  Office  of  the  Dirsctor 

INSTITUTE  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.    Cancer  Reports  Section 5-  Bethesda,  Maryland 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6.  Special  reports,,  statements 


PROJECT  TITUi 


7.   Mr.  Kieley 


PRINCIPAL  INVESTIGATOR 


ODIER  INVESTIGATORS 


9<  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  D(»«E 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RM»S),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  preparation  of  special  reports 
or  statements  as  requested  by  members  of  Congress,  the  Director,  NIH, 
or  the  Director,  NCI.  Information  for  these  reports  is  compiled  and 
prepared  in  the  Section.  Several  types  of  reports  prepared  during 
the  year  were: 

A  statement  on  current  status  of  cancer  research,  requested 
by  the  Office  of  Medical  Research  Information. 

A  report  on  grant  research  projects  in  Pennsylvania,  Ohio, 
Indiana  and  Illinois,  requested  by  Senator  Capehart,  ana  similar 

(Use  reverse  and  additional  pages,  if  necessary) 


'■..X-00$(b) 

3;P.IAL  NO.  PAGE  2 


reports  on  research  grant  projects  in  Oregon,  Washington  State,  and 
Michigan,  requested  by  the  Office  of  Medical  Research  Information. 

A  statement,  for  use  by  the  Secretary,  requested  by  the  American 
Cancer  Society  in  connection  vd.th  Cancer  Control  Month  (next  April), 
and  a  draft  of  a  proclamation  for  announcement  by  the  President  for  the 
sane  purpose. 

A  statement  in  support  of  the  Institute  budget  for  fiscal  year 
1958  for  the  Director's  use  before  House  and  Senate  hearings  on 
appropriations.  This  statement  includes  comments  on  the  major  acconqjlish- 
ments  of  the  Institute,  and  areas  of  work  contemplated  during  the  coming 
year.  Supplemental  materials  are  prepared  as  requested.  These  may 
include  special  fields  of  research  or  related  activities  worthy  of 
special  emphasis,  as  well  as  any  visual  aid  materials  deemed  appropriate 
to  the  presentation. 

A  report  on  "Research  Highlights  of  1955,"  which  includes 
intramural  and  extramural  progress,  for  use  of  the  Appropriations 
Committee.  This  document  is  submitted  for  the  record  in  either  the 
House,  the  Senate,  or  both.  It  is  also  used  as  reference  material 
during  the  hearings. 


Form  No.  ORP-1 
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(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  KATIOHAL  INSTITUTES  OF  HEAISH 

INDIVIDUAL  raOJECT  REPORT 

Part  B:  Budget  Data  11.  NCI-005(b) 

SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  QBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OQHER  TOTAL 

FY. 57  $3,880 

$770 
BUDGETED  POSITIONS 

$4,650 

1/3   1/3    2/3 
PATIENT  DAYS 

FRO^ 

OTHER 

TOTAL 

FY'  57  -^/^ 

1/3 

2/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  '/T/ 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~~7 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OP  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR   PERSONNEL 
K)R  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 

Noneo 


No  items  for  I6  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALIH  SERVICE  -  -  NATIONiO.  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI-0G5(d) 


SERIAL  NUMBER 


2.  National  Cancer  Institute 3.  Office  of  the  Director 

INSTITUTB!  6R  division        ~  LABORATORY,  BRANCH,  OR  DEPARTMEaW 

If,   Cancer  Reports  Section  5.  Bethesda,  Maryland , 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHE^AJ 

5.   Research  Progress  Reports  

PROJECT  TITLE  — — — 

7.  Mr.  Kieley ■ 

PRINCIPAL  INVESTIGATOR 


8. 


l-&'Sj_  Gpl\mbic_  _.___. 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBI^,  COMPLEMBNTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None, 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Research  progress  reports  are  prepared  in  the  Section  as 
requested  by  Scientific  Reports  Branch  (now  the  Office  of  Medical 
Research)  for  inclusion  in  the  NIH  series.  These  reports  make 
available  to  the  Congress  regular  information  on  intramural  and 
extramural  research  progress.  Reports  are  based  on  information 
supplied  by  various  Institute  investigators. 

During  the  year,  research  progress  reports  were  prepared 
and  submitted  to  Office  of  Medical  Research  Information  on  the 
following  subjects:  "APC-Virus  Treatment  of  Uterine  Cervical  Cancer," 
"Advances  in  Basic  Cancer  Research:  Reconstitution  of  a  Virus," 
"External  Agents  in  Cancer  Causation." 
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lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CB.   PERSONNEL 
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2.   National  Cancer  Institute       3.  Office  of  the  Director 

INSTITUTE  6R  DIVISION  "            LABORATORY,  BRANCH,  OR  DEPARTMENT 

J^.   Cancer  Reports  Section  5,  Bethesda,  Maryland 

SECnON  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BETHESDAj 

5,   Distribution  of  Publications  

PROJECT  TITLE  ~ 

7,     Mr.  Kieley ___________>_«— 

PRINCIPAL  INVESTKATOR 


8       ^F^^.'!^£^m}-J~l^^.'.l'~l^mli 

OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OP  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


10.  PROJECT  DESCRIPTI(»<  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  bulk  distribution  of  publications 
on  various  aspects  of  cancer  research  and  related  activities  produced 
either  by  the  Institute  or  in  cooperation  with  other  Federal  or  State 
agencies. 

Mailing  lists  include:  State  and  local  health  officers; 
professional  organizations;  professional  schools  —  medical,  dental, 
public  health,  and  public  health  nursing;  tujior  clinics;  cancer 
societies  (U.  S.  and  foreign),  and  health  educators  in  both  the 
United  States  and  overseas. 


(Use  reverse  and  additional  pages,  if  necessary) 


NCI-006(f)  PAGE  2 

SERIAL   NO. 

Bulk  mailings,  varying  in  ntunber  and  type  of  addressees,  totalled 
69,760  copies  during  the  year,  an  increase  of  almost  10,000  over  the 
preceding  year.  Of  the  total,  U5,5lO  were  new  publications,  press 
releases  and  reprints  of  articles  published  during  the  year;  of  the 
remainder,  2U,250  copies  accounted  for  distribution  of  older  publications, 

"Reading  on  Cancer,"  an  annotated  bibliography,  received  the 
largest  distribution  among  the  newer  publications  —  15,000  copies. 
This  pamphlet,  compiled  entirely  in  the  Section,  includes  entries  on 
books,  pamphlets,  reports,  articles  in  pop\ilar  periodicals  and  professional 
journals,  and  other  material  related  to  cancer.  A  new  brochure  on  the 
National  Cancer  Institute,  also  written  in  the  Section,  was  printed 
and  h,000  copies  distributed  during  the  year.  Material  relating  to 
the  vaginal  cytology  screening  program  for  uterine  cancer  and  distributed 
at  showings  of  the  exhibit  on  vaginal  cytology  accounted  for  8,000  copies. 

New  publications  also  included  three  Public  Health  Monographs 
and  two  monographs  prepared  in  cooperation  with  State  health  departments 
and  medical  societies.  An  existing  Public  Health  Monograph,  "Morbidity 
from  Cancer  in  the  United  States,"  was  reprinted  for  special  distribution 
to  some  5,000  members  of  the  American  Radium  Society  and  American 
Clinical  Pathologists.  Approximately  9,000  copies  were  distributed  of 
the  new  monographs,  "A  Quest  into  the  Environmental  Causes  of  Cancer  of 
the  Lung,"  "Tobacco  Smoking  Patterns  in  the  United  States,"  "Cancer  in 
Connecticut,"  "Cancer  Morbidity  Among  Residents  of  Rural  and  Urban  Iowa," 
and  "Cancer  in  Iowa."  These  monographs  are  prepared  to  present  contri- 
butions to  knowledge  in  the  fields  of  public  health,  particularly 
material  that  is  extensive,  detailed,  or  specialized. 
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2.   National  Cancer  Institute 3,  Office  of  the  Director 
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Ij,,   Cancer  Reports  Section 5,  Bethesdaj  Maryland 

SBCnON  OR  SERVICE  LOCATION  (IF  OIBER  ^IfiAN  BEJTUEi^Al 

5,      Exhibts,  films,   slides 

"PROJECT  TITLE 

7.   Mr,  Kieley 

PRINCIPAL  INVESTKATOR  '              ' 


OTHER  INVESTIGATORS 


9'  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WIIHIN  NIH). 

None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  production  and  distribution  of 
audio -visual  materials  on  the  various  aspects  of  Institute  research 
for  professional  audiences. 

EXHIBITS  ~  The  exhibits  "Vaginal  Cytology, "  and  "Half  of  all 
Cancer  Involves  Sites  Accessible  to  Direct  Examination,"  designed  for 
professional  audiences,  continued  in  use  and  were  shown  at  many  State 
and  national  medical  meetings.  The  "Vaginal  Cytology"  exhibit  is  an 
especially  valuable  aid  to  professional  education  since  it  shows  the 
general  practitioner  that  the  cytologic  test  for  iinsuspected  uterine 
cancer,  performed  by  the  physician  in  routine  office  practice,  can 
potentially  eliminate  cervical  cancer.  Accompanying  leaflets  were 
(Use  reverse  and  additional  pages.  If  necessary) 
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distributed  widely  at  showings  of  both  exhibits. 

The  exhibit  "Cancer  -  Vfhere  We  Stand  Today,"  designed  for  lay 
audiences,  was  renovated  and  continued  in  use. 

Special  charts  and  other  visual  materials  were  prepared  to 
supplement  the  Director's  testimony  before  House  and  Senate  hearings  on 
appropriations,  and  for  meetings  of  lay  and  professional  groups.  Plans 
were  initiated  for  an  exhibit  to  be  used  in  the  Smithsonian  Institute's 
new  "Hall  of  Health." 

The  Information  Specialist,  Visual  Aids,  of  the  Section,  was 
appointed  chairman  of  the  Exhibits  Committee  for  the  Third  National 
Cancer  Conference  held  in  Detroit,  Michigan,  June  2-5.   (The  NCI  was 
co-sponsor  of  the  Conference.)  In  this  capacity,  she  coordinated  all 
arrangements  for  exhibits  shown  at  the  Conference,  assisting  with  the 
planning  and  layout,  space  requirements,  installation,  dismantling,  and 
shipping.  One  NCI  exhibit,  "Vaginal  Cytology,"  was  shown  at  the  meeting. 

FILMS  The  professional  teaching  series  of  films  on  cancer 

diagnosis,  including  breast,  oral,  lung,  gastrointestinal  and  the 
problem  in  general,  continued  to  be  shown  to  groups  of  physicians  and 
nurses  and  at  medical  meetings.  The  films,  "Breast  Self -Examination" 
(for  lay  women's  groups),  "The  Warning  Shadow"  (on  lung  cancer  for  lay 
groups),  and  "Challenge:   Science  Against  Cancer"  (for  high  school  and 
jiinior  college  students),  remained  in  popular  demand  throughout  the 
country.  Requests  from  abroad  were  coordinated  through  the  International 
Cooperation  Agency,  and  the  U.  S.  Information  Agency.  Many  of  our  films 
are  located  in  U.  S.  embassies  abroad  and  persons  requesting  films  are 
referred  to  these  locations  when  possible. 

Plans  were  initiated  to  produce  a  new  motion  picture  for  lay 
education  in  support  of  the  cytologic  test  program  of  NCI. 

SLIDES  —  The  slide  file  is  maintained  for  use  of  the  Director 
and  other  staff  members  in  the  presentation  of  statistics  or  other 
visual  aid  material  to  augment  speeches  before  professional  or  lay 
groups.  During  the  year,  over  l50  new  color  slides  were  completed,  and 
revisions  were  made  on  existing  slides  as  necessary. 

A  photograph  file  is  also  maintained  for  use  of  writers  of  the 
Section  or  newspaper  and  magazine  writers  requesting  such  material.  New 
photos  are  added  as  the  need  arises. 
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SERIAL  NUMBER 


2.   National  Cancer  Institute 3.  Office  of  the  Director 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPART»1ENT 

k.      Cancer  Reports  Section 5.  Bethesda,  Maryland 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 

6.   Speeches,  articles,  press  releases,  and  publications 

PROJECT  TITLE  """ 


7.  I'Ir.  Kieley 

PRINCIPAL  INVESTIGATOR 


Q   Wr,   Callahan_^  Dr.  Light,  Mrs,  Golumbic 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


10.  PROJECT  DESCRIPTI(»<  (SEE  INSTRUCTIONS): 

This  activity  provides  the  medical  profession  and  its  various 
segments,  and  the  public  in  general,  with  information  on  the  program 
of  the  National  Cancer  Institute,  developments  in  basic  scientific 
research,  epidemiological  investigations,  and  the  constant  application 
of  laboratory  findings  and  clinical  experience  to  the  cancer  problem 
at  the  level  of  the  patient.  This  is  accomplished  through  the 
preparation  and/or  editing  and  clearance  of  news  releases,  speeches, 
magazine  articles,  manuscripts  and  publications  for  both  the  lay  and 
professional  press. 


(Use  reverse  and  additional  pages,  if  necessary) 
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During  the  year  13  speeches  and  3  articles  were  prepared  for 
presentation  or  publication.  Seven  of  the  speeches  were  prepared  for 
the  Director.  Others,  in  whole  or  in  part,  were  written  for  the 
Assistant  Director,  the  Secretary,  the  Special  Assistant  to  the 
Secretary  for  Health  and  Medical  Affairs,  and  the  Surgeon  General. 
Still  pictures  in  connection  with  articles  were  provided  as  requested. 

Nine  releases  to  the  press,  professional  journals  and  science 
writers,  and  13  press  siiranaries  of  scientific  papers  scheduled  for 
presentation,  were  prepared  and  distributed. 

Copy  for  a  pamphlet,  "Cancer  in  Iowa,"  written  by  NCI  statisticians, 
was  edited  and  prepared  for  printing. 
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g   Clearance  of  Non-research  papers  ^^^ 

PROJECT  TITLE 

J       Mr,  Kieley 

PRINCIPAL  INVESTIGATOR  " 


8. 


Mr.  Callahan 
OTHER  INVESTIGATCSiS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOME 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  fUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None, 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  clearance  of  non-research  papers 
and  speeches  by  NCI  staff  nipmbers,  in  conformance  \d.th  Service  and 
Department  policies  and  procedures. 

Papers  or  speeches  submitted  to  the  Section  for  clearance  are 
read  in  the  Section  for  editorial  accuracy,  style  of  presentation, 
clarity,  and  conformance  to  policy.  Appropriate  reviewers  are  chosen, 
either  in  the  Institute  or  in  other  divisions  of  the  P'iblic  Health 
Service  where  the  area  of  work  is  representative  of  that  discussed 
in  the  paper  or  speech.  Inter-bureau  clearance,  if  necessary,  proceeds 
concurrently  with  NCI  clearance.  The  number  of  reviewers  varies 

(Use  reverse  and  additional  pages,  if  necessary) 


•-;CI-008(c)  PAGE  2 

SZiUL   NO. 


depending  upon  the  subject  matter  and  the  scope  of  the  discussion. 
Comments  of  reviewers,  if  any,  are  transmitted  direct  to  the  author  but 
are  not  identified  as  to  source.  The  author  is  asked  to  incorporate 
comments  into  the  manuscript  or  state  his  reasons  for  rejecting  them. 
This  correspondence  is  then  submitted  to  the  Director,  NCI,  on  whose 
approval  the  item  is  forwarded  for  completion  of  clearance  through  the 
Scientific  Reports  Branch,  NIH.  Notification  of  final  clearance  is  sent 
to  the  author  through  his  Branch  Chief. 

During  the  year,  88  speeches,  papers,  articles,  press  releases 
and  summaries  were  processed  through  the  Cancer  Reports  Section  for 
either  presentation  or  publication,  or  both. 
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INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI-008(e) 


SERIAL  NUMBER 


2.   National  Cancer  Institute       3»  Office  of  the  Director 

INSTITUTE  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1».,   Cancer  Reports  Section  5«  Bethesda^  Maryland 

SECTION  OR  SERVICE      '  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6.  Reference  collection 

PROJECT  TITLE  ~ 

7.  Mr.  Kieley 
PRINCIPAL  INVESTIGATOR 


8. 


Miss  Bain 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


10.  PROJECT  DESCRIPTIC»«  (SEE  INSTRUCTIONS): 

The  purpose  of  this  activity  is  to  circulate  journals, 
periodicals,  press  releases  and  other  materials  to  the  staff  of  the 
Cancer  Reports  Section  and  professional  staff  members  of  the  Institute, 
and  to .maintain  reference  files  of  these  materials  for  use  as  needcxl 
by  writers  of  the  Section  and  other  Institute  staff  members. 


(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALTH  SERVICE  ~  -  KATIOMAL  INSTITUTES  OF  HEAUEH 
INDIVIDUAL  PROJECT  REPORT 


Part  B:  Budget  Data 


11«  NCI -008 (e) 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'ED  QBLEGATIONS 

MAN  YEARS 

DIRECT 

BEIMBURSEMEM? 

TOTAL 

PROF  OTHER  TOTAL 

FY.  57  ^5,830 

$1,170 
BUDGETED  POSITIOHS 

$7,000 

0     1     1 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  ° 

1 

1 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /TJ 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /"T 


11*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,(s): 

Noneo 


No  items  for  I6  and  17, 


(Use  reverse  and  additional  pages,  if  necessary) 
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PUBUC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Fart  A.  Project  Description  Sheet  1.  NCI-009 


SERIAL  NUMBER 


2.   National  Cancer  Institute       3*  Office  of  the  Director 

INSTITUTE  6R  DIVISION        ~  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1*.   Cancer  Reports  Section ?•  Bethesda,  Maryland ^ 

SBCnCW  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6,   Third  National  Cancer  Conference 
PROJECT  TITLE 


7.  Mr.  Kieley 


PRINCIPAL  INVESTIGATOR 


Q   Dr.  Light,  Mrs.  Golumbic,  Mis_s_jtoiu'an_ 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  CCMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EISEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Section  staff  collaborated  with  the  information  staff  of  the 
American  Cancer  Society  in  planning  and  organizing  press  coverage  for 
the  Third  National  Cancer  Conference,  co-sponsored  by  the  ACS  and  the 
NCI  and  held  in  Detroit,  Michigan,  June  l;-6. 

Planning  began  in  January.  Participation  included  arrangements 
for:  press  room  facilities  and  staff  assignments  to  handle  the  press 
during  the  Conference;  preparation  of  advance  releases  on  papers  to  be 
delivered  by  NCI  scientists;  space  requirements,  layout,  and  installation 
of  all  exliibits  shown  at  the  Conference;  publication  of  Proceedings  of 
the  Conference,  by  J.  B.  Lippincott  in  Philadelphia,  and  clearance  of 
galley  proof  i«jith  NCI  authors. 

(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALIH  SERVICE  -  -  NATIOKAL  INSTITUTES  OF  HEAIffiH 

INDIVIDUAL  PROJECT  REPORT 

Part  B:  Budget  Data  11,  NCI-OO9 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'KU  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

py.5y   $3,880 

$770 
BUDGBi'ED  POSITIONS 

$i^,650 

1/3   1/3    2/3 
PATIENT  DAYS 

PROF 

OTFTER 

TOTAL 

FY' 57  V3 

1/3 

2/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  lj~f 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  [^ 


ADMINISTRATION        /~T 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~T 


lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILETIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 

None, 


Wo  items  for  I6  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  A.  Project  Description  Sheet  1.  NCI-OlO 


SERIAL  NUMBER 


2.   National  Cancer  Institute       3,  Office  of  the  Director 

INSTITUTE  6R  division  ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij,,   Cancer  Reports  Section  5,  Bethesda,  Maryland 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 


g   Public  Inquiries 
PROJECT  TITLE 

y_  Mr.  Kieley 


8. 


PRINCIPAL  INVESTIGATOR 


Miss  Speicher 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None, 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  handling  of  and  replying  to 
day-to-day  inquiries  from  official  sources  and  the  general  public, 

.Inquiries  handled  during  the  year  approximated  2100,  requiring 
69$   individual  letter  replies,  61U  form  letter  replies,  786  telephone 
calls,  and  distribution  of  over  li635  pieces  of  informational  literature. 
Requests  for  information  were  received  from  Congressmen,  the  VJhite 
House,  and  various  Government  agencies;  medical  and  pre-medical 
students,  nurses,  doctors,  all  levels  of  students  from  elementary  to 
college  and  post-graduate,  and  the  general  public. 

(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  '^^    ":»?' 

INDIVIDUAL  PROJECT  REPORT 

Part  B:  Budget  Data  11,  NCI~01,0 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


13.  BUDGET  ACTIVITY: 


RESEARCH 

REVIEW  &  APPROVAL 

BIOLOGIC  STANDARDS 


/TJ 

C7 


ADMINISTRATION 


-r 


PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE £  "■■' 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OK 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACULTIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 

INDICATE  SERIAL  HO, (S) : 

\ 

Noneo 


No  items  for  I6  and  17. 


(Use  reverse  and  additional  pages.  If  necefsary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI-011 

SERIAL  NUMBER 


l|  a.   National  Cancer  Institute  3.  Office  of  the  Director 
'     INSTITUTE  6R  DIVISION        "     LABQRATQRY,  BRANCH,  OR  DEPARTMEOT 

Jl,,   Cancer  Reports  Section  5,  Bethesda,  Maryland 

SECntiN  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHE^AJ 


5^   Service  to  the  Press 
PROJECT  TITLE 

7,   Mr.  Kieley 


8. 


PRINCIPAL  INVESTIGATOR 


Mr.  Callahan  _ 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, PACIUTIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO. (S)  IF  WITHIN  NIH). 


None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

The  section  accomodates  science  writers  or  reporters  who 
regularly  call  for  information  in  developing  news  or  feature  stories, 
or  for  statements  or  comments  of  staff  members  relative  to  a  partic- 
ular development  or  story  on  cancer  research  and  related  activities. 

During  the  year  interviews  with  Institute  staff  members  were 
arranged  for  science  writers  or  reporters  representing  the  following 
professional  or  lay  magazines  and  newspapers  or  wire  services: 
Cosmopolitan,  Look,  International  News  Service,  New  York  ¥orld-Telegram, 
Atomic  Energy  Guide  Letter,  Newsweek,  Saturday  Review,  Medical  News, 
United  Press,  Know  the  Facts  magazine.  Science  Service,  the  Washington 

(Use  reverse  and  additional  pages,  if  necessary) 


:,CI  on  PAGE  2 

.;_iIivL  NO. 


Svening  Star,  the  Washington  Post-Times  Herald,  and  several  free-lance 
vnriters. 

Assistance  was  given  to  several  vrriters  in  developing  stories  for 
their  magazines,  newspapers,  or  news  services  including  those  from  the 
V/ashington  Evening  Star,  Washington  Post-Times  Herald,  Look,  iiiaerican 
Weekly,  Medical  News,  United  Press,  Scripps-Howard  News  Service,  the 
Associated  Press,  and  Family  Weekly  magazine. 

Made  arrangements  for  the  Director's  appearance  on  Patty  Gavin's 
radio  program  on  Station  WRC,  in  connection  with  an  interview  with  hira 
which  appeared  in  Look  magazine. 

Prepared  a  radio  script  for  Dr.  Kaiser  on  the  importance  of 
early  diagnosis  and  treatment  of  cancer  for  broadcast  over  a  Texas  net- 
work in  a  series  of  programs  produced  by  Mr.  Sid  Hardin.  Arranged 
vfith  the  American  Cancer  Society  to  prepare  a  tape  recording  of  a  talk 
by  Dr.  Kenneth  Clark,  Assistant  Medical  and  Scientific  Director,  based 
on  the  cancer  quackery  chapter  in  Dr.  Cameron's  book,  for  broadcast  in 
the  same  series. 

Prepared  a  radio  script  for  an  intei'view  of  Dr.  Charles  Zubrod 
by  James  Barr  of  the  Bethesda  Chamber  of  Commerce,  for  broadcast  over 
Station  WGMS  in  a  series  on  the  NIH. 

Prepared  a  statement  in  collaboration  with  Dr.  Hider  on  the 
status  of  research  on  viruses  at  NCI  at  the  request  of  Radio  Station 
V/PGC  in  Prince  Georges  County,  which  was  tape-recorded  by  Dr.  ;;ider 
over  the  telephone  from  his  office. 
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PUBLEC  HEALTH  SERVICE  -  -  KATIOMAL  INSTITUTES  OP  HEAIffiH 
INDIVIDUAL  PROJECT  REPORT 
Part  B:  Budget  Data  11.  NCI-011 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROP  OTHER  TOTAL 

FY.  57  ^-^ 

$390 
BUDGEi'KD  POSITIONS 

$2,350 

1/3    0     1/3 
PATIENT  DAYS 

PROF 

OTFER 

TOTAL 

FY'  57  V3 

0 

1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  7x7 

REVIEW  &  APPROVAL  /T 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~7 


lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACULTIES,  CR  PERSONNEL 
TOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

None. 


Ho  items  for  I6  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 
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FOBUC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Part  A.  Project  Description  Sheet  1.  NCI-012 


SERIAL  NUMBER 


2.   National  Cancer  Institute 3.  Office  of  the  Director 

INSTITUTE  6R  division        "  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1,.,   Cancer  Reports  Section 5,  Bethesda,  Maryland 

SECTI6N  OR  service  LOCATION  (IF  OTHER  THAN  BEOHESDA) 


5,   Information  Trainee  Program 
PROJECT  TITLE 


7.  I'Ir.  Kieley 


PRINCIPAL  INVESTIGATOR 


Q   Iliss  P'a-ldiri.nj,_Mr._Flieg;er_ 
OOSER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI5  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOWT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Two  Information  Trainees  were  placed  on  the  staff  of  the 
Section  during  the  last  quarter  year  under  the  NIH  training  program 
for  which  applicants  are  obtained  tlirough  the  Federal  Service 
Entrance  Examination  program  of  the  Civil  Service  Conmiission.  One, 
a  graduate  of  Mary  Baldwin  College,  at  GS-5  level,  the  other  a 
graduate  of  George  Washington  University,  at  GS-7  level.  Their 
first  training  assignment  was  in  the  Field  Investigations  and 
Demonstrations  Branch,  where  they  worked  up  histories  of  approximately 
60  currently  active  field  projects.  They  were  then  oriented  in  the 
cytology  program  for  the  early  detection  of  uterine  cancer,  after 
which  they  visited  two  field  cytolgoy  projects  on  assignirient.  At 
the  close  of  the  year  they  were  wor^lcing  on  supplemental  materials, 
(Use  reverse  and  additional  pages,  if  necessary) 
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including  a  paMphlet,  sanple  talkn,  radio  and  television  scripts,  etc., 
to  be  used  in  connection  with  a  motion  picture  to  be  produced  for  lay 
educational  purposes  in  support  of  the  several  cytologic  test  field 
study  projects.  They  vrill  also  design  a  complete  prototype  public 
information  and  lay  education  program  for  the  guidance  and  use  of  project 
managers  in  developing  local  support  of  and  participation  in  uterine 
cancer  cell  examination  programs  as  now  established  or  as  may  be 
established  in  the  future. 


Form  No-  ORP-1 
October  1956 
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PUBUC  HEALTH  SERVICE  -  -  HATIOIAL  MSTITOTES  CF  EEAIffi 
IHDIVIDUAL  PROJECT  REPORT 

11,  NCI--012 


Part  B:  Budget  Data 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


DIRECT 


FY' 57 


BRTTMATED  CBLIGATIQNS 


FEIMBURSEMEm; 


$3,880  $770 

BUDGETED  POSITIONS 


PROF 
FY' 57  ° 

13.  BUDGET  ACTIVITY: 
RESEARCH 

REVIEW  &  APPROVAL 
BIOLOGIC  STANDARDS 


OTHER 


2/3 


en 


MAN  YEARS 


TOTAL  I  PROP  OTHiER  TOTAL 


$1^,650 


TOTAL 


2/3    2/3 


PATIENT  DAYS 


2/3 


ADMINISTRATION 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


EJ 


EJ 


\h.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  P^OfEL 
jmTHIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO*(S): 

None. 


No  items  for  I6  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 


Form  No.  ORP-1  uaienaar  lear  i9>o 

October  195^ 
(Attachment  I) 

PUBLIC  EEALIH  SERVICE  -  -   NATIONM.  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI-013 


SERIAL  NUMBER 


2.   National  Cancer  Institute 3.  Office  of  the  Director 

institute!  6R  DIVISION  '  ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

l^..   Cancer  Reports  Section 5.  Bethesda,  Maryland 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BEraESDA) 

Cooperation  with  national  educational  interests,  and  dissemination  of 
information  to  promote  more  interest  in  the  teaching  of  cancer  in  high 

6,  school  science  classes  with  the  aim  of  improving  science  teaching  in 
PROJECT  TITLE   secondary  schools, 

7.  Mr.  Kieley 
PRINCIPAL  INVESTKATOR 


8.  Pl~'.Ii^M^:k 

OOHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  IlfTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

This  activity  provides  for  the  National  Cancer  Institute's 
practical  cooperation  with  national  educational  interests  mutually 
concerned  over  the  growing  deficit  of  young  people  preparing  for 
careers  in  scientific  research.  An  NCI  grant  of  $18,792  was  awarded 
in  1955  to  the  National  Science  Teachers  Association  to  conduct  a  Science 
Teacher  Achievement  Recognition  (STAR)  Program  among  high  school 
science  teachers  with  the  object  of  improving  the  teaching  of  science 
courses  at  the  secondary  school  level.  An  important  aim  of  the 
program  is  to  propiote  more  effective  and  widespread  teaching  about 
cancer  in  high  school  general  science,  biology,  chemistry,  and 
physics  courses  to  the  ena  thst  high  school  students  will  become 


(Use  reverse  and  additional  pages,  if  necessary) 
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better  infonned  and  more  intelligently  aware  of  the  problems  and  aspects 
of  cancer  and  more  favorably  disposed  toward  realistic  practices  of 
control  of  the  disease. 

During  the  year  a  publicity  leaflet  was  printed  by  NSTA  and 
given  wide  distribution  to  principals  of  junior  and  senior  high  schools, 
including  publication  in  TICS  SCIENCE  TEACHER,  a  periodical  published  by 
iiSTA.  At  the  close  of  the  year  about  1,200  teachers  had  requested  the 
free  packet  of  cancer  education  materials  or  expressed  a  desire  to 
enter  the  competition;  over  60  entries  had  been  received  in  competition 
for  the  awards,  which  consist  of:  10  $200  cash  awards  or  3-day  all- 
expense  trips  to  Washington,  including  visits  to  scientific  and 
educational  institutions;  50  medallions  to  individual  winners,  and 
t>0   plaques  to  schools  represented  by  the  medallion  winners. 

The  award-winning  entries  will  be  published  in  a  brochure,  in 
liE  SCIENCE  TEACHER,  and  in  other  appropriate  journals.  These  materials 
•(ri.ll  serve  to  have  teachers  incorporate  cancer  information  into  their 
classroom  instruction  in  biolopy,  chemistry,  and  physics  classes;  vri.ll 
stimulate  teachers  to  develop  better  materials  of  all  kinds  for  science 
classroom  instruction,  and  will,  it  is  hoped,  encourage  bright, 
enterprising  pupils  to  consider  the  pursuit  of  scientific  careers,  as 
they  y.-rill   have  been  stimulated  by  ctirrent,  functional,  and  interestingly 
prepared  materials. 

The  competition  ended  in  December  1956  and  a  national  awards 
committee  vri.ll  meet  in  January  1957  to  select  vanning  entries.  Awards 
will  be  made  at  the  annual  convention  of  the  National  Science  Teachers 
Association  in  Cleveland,  Ohio,  next  March, 

Dr.  Light  served  as  liaison  between  the  NCI  and  NSTA  of  this 
program.  In  activities  related  to  the  broad  professional  and  lay 
educational  program  of  the  Institute,  but  not  directly  concerned  with 
the  ST/lR  program  described  above.  Dr.  Light  (l)  assisted  in  making 
arrangements  for  visits  to  KIH  of  several  science  teacher  groups  during 
the  year;  (2)  served  on  an  IIIH  committee  to  prepare  recommendations  to 
the  Director,  NIH,  on  procedures  and  means  by  which  NIH  facilities  and 
scientific  staff  could  be  put  to  use  of  science-oriented  groups  and 
individuals  for  further  stimulating  an  increase  in  scientific  careers; 
and  (3)  attended  several  workshops,  conferences,  and  meetings  of  science 
tec:chers  or  educators,  either  as  a  speaker  or  participant,  in  the 
interest  of  developing  cancer  materials  or  laboratory  experiments  for 
use  in  high  schools. 
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FY' 57  ^^'^ 

770 
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$4,650 

1/3   1/3   2/3 
PATIENT  DAYS 
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FY' 57  1/3 

1/3 
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13.  BUDGET  ACTIVITY; 

RESEARCH  /T7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~T 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957  -  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 

None. 


No  items  for  I6  and  17 • 


(Use  reverse  and  additional  pages,  if  necessary) 


Form  Ho.  OFP-1  Calendar  Year  I956 

October  1956 
(Attachment  I) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OP  HEALIH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  N.C.I.  025 

SERIAL  NIA4BER 


2,       National  Cancer  Institute       ^^   Research  Grants  Branch 

INSTITUTE  GR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


5,   Research  Grants 

PROJECT  TITLE 

7.  R.G.  Meader,  Chief 

PRINCIPAL  INVESTIGATOR 

o   Drs.  CM.  Ray,  D.T.  Chalkley,  H.F.  Seversmith,  Mr.  J.S.  Mordell 
OTHER  INVESTIGATORS 


9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  PTM)S),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH).  Serial  No 

This  project  resembles,  complements,  and  partially  parallels  similar 
research  grant  programs  in  all  of  the  categorical  Institutes  and  in 
the  Division  of  Research  Grants  of  the  National  Institutes  of  Health. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives ;     To  encourage,  promote,  and  support  basic  and  applied 
research  in  non-Federal  institutions  leading  toward 
delineation  of  the  causes,  nature,  and  methods  of 
diagnosis,  therapy  and  prevention  of  cancer. 

Methods:  A.    Preparation  of  avards  in  the  name  of  the  Surgeon  General 
of  grants  for  research  In  fields  pertinent  to  the  problem 
of  neoplastic  growth,  upon  recommendation  of  the  National 
Advisory  Cancer  Council. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  Conduct  of  sxirveye  and  analyses  of  the  field  of  cancer  research 
and  of  the  research  supported  through  cancer  research  grants  to 
evaluate  the  extent  to  which  all  promising  leeuis  are  being  ex- 
plored and  to  indicate  areas  in  which  current  efforts  niight 
profitably  be  expanded  or  new  efforts  be  Initiated. 

C.  Exploration  of  new  methods  and  techniques  of  administration  by     | 
which  the  objectives  might  be  more  fully  accomplished.  1 

D.  Consultation  with  investigators  to  acquaint  them  with  the 
opportunities  for  support  of  expamsion  of  their  cxurrent  research 
efforts  and  of  development  of  new  approaches;  also  to  Inform  them 
of  related  or  pertinent  studies  by  others  so  their  work  caua 
progress  more  rapidly  through  rapid  exchange  of  information  or 
through  collaboration;  also  to  aid  them  in  administrative  problems 
related  to  their  reseairch  grants. 

E.  Dissemination  of  information  on  research  in  fields  related  to 
cancer  by  means  of  conferences;  symposia,  publication  of  monographs; 
bibliographies;  etc. 

F.  Provision  to  the  National  Advisory  Cancer  Council  of  special 
information  on  research  grant  applicants;  their  research  problems, 
methods;  facilities;  and  related  research  by  others  for  the  purpose 
of  facilitating  competent  eind  adequate  review  of  applications; 
accomplishment  of  this  through  correspondence,  visits  by  staff. 
Council  members  and  others.  Including  members  or  representative* 

of  Stvidy  Sections. 

G.  Presentation  to  the  National  Advisory  Ceuicer  Council  of  technical 
evaluations  aind  recommendations  regarding  research  proposals  for 
grants  as  made  by  appropriate  Study  Sections,  or  by  specie^,  reviewers 
of  research  grant  applications  in  those  Instances  in  which  there 

is  no  existing  Study  Section  competent  to  render  this  advice. 

H.   Maintenance  of  liaison  and  cooperation  with  the  Division  of 

Research  Grants,  National  Institutes  of  Health,  in  the  activities' 
of  the  Study  Sections  in  review  of  applications  and  with  the 
Division  of  Research  Grants  and  other  Institutes  of  the  National 
Institutes  of  Health  in  the  development  of  policies  and  procedvires 
for  the  administration  of  the  total  research  grants  program  of  the 
National  Institutes  of  Health. 

I .   Maintenance  of  liaison  and  exchange  of  information  with  other 
governmental  and  non-governmental  agencies  in  this  country  and 
abroad  with  like  interests,  responsibilities,  and  programs  in 
order  to  promote  collaborative  efforts  and  to  avoid  iinnecessary 
and  undesirable  duplication  of  effort.  Organizations  of  this 
type  include  the  National  Science  Foundation,  American  Cancer 
Society,  Atomic  Energy  Commission,  Office  of  Naval  Research, 
Department  of  Defense,  Department  of  Agriculture,  Sflilthsonleui 
Institution,  Damon  Runyon  Memorial  Fund,  Jane  Coffin  Chllds 
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I.   Memorial  Fund,  Anna  Fuller  Fund,  British  Empire  Cancer  Campaign, 
National  Academy  of  Sciences  and  National  Research  Council, 
Rockefeller  Foundation,  International  Union  Against  Cancer, 
American  Ifedical  Association,  and  numerous  others. 

J.   Preparation  of  special  and  regular  reports  for  the  information 
of  the  National  Advisory  Cancer  Council,  the  Director  of  the 
National  Cancer  Institute,  the  Director  of  the  National  Institutes 
of  Health,  the  Svirgeon  General,  the  Bureau  of  the  Budget,  members 
of  Congress  and  congressional  committees  as  to  special  and  general 
prohlems  and  progress  in  the  field  of  cancer  research,  vith 
special  reference  to  new  developments  and  new  opportunities,  or 
to  individual  applicants  and  actions  taken  on  their  applications. 

K.   The  carrying  out  of  the  broad  policies  established  by  the 

National  Advisory  Cancer  Council  and  their  interpretation  as 
applied  to  individual  cases,  particularly  as  related  to  the  most 
advantageous  distribution  of  the  limited  funds  available. 

Stimmary  of  Council  Actions; 

During  the  fiscal  year  1936p   research  grant  applications  were 
presented  to  the  National  Advisory  Cancer  Council  at  its  three 
meetings  (November  1955^  February  1956,  June  1956)  for  review 
and  recoimnendation  as  follows; 

Hvimber    Amo\int 
Applications  reviewed  9^9     $15,598>150 

Grants  reconmiended  Qk^  12,215,091 

During  the  calendar  year  1956,  research  grant  applications  were 
reviewed  by  the  National  Advisory  Cancer  Council  at  its  meetings 
in  February,  June,  August  and  November  with  recommendations  as 
follows  s 

Number    Amount 
Applications  reviewed  1137    $19> 303*213 

Grants  recommended  lOlli-    l6,6oi,710 
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13.  BUDGET  ACTIVITY; 
RESEARCH 

REVIEW  &  APPROVAL 
BIOLOGIC  STANDARDS 


L 
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ADMINISTRATION        /~7 

PROFESSIONAL  & 
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11^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEAHTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  PT  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(S): 

Cooperating  Units  of  The  Public  Health  Service^  or  other  Organizations, 
Providing  Funds ;,  Facilities  or  Personnel  For  This  Project  in  FY  1957? 
The  Division  of  Research  Grants^,  National  Institutes  of  Healthy  provides 
the  part=timiB  services  of  personnel  and  of  facilities  for  receipt  of 
cancer  research  grant  applications^  their  assignmentj,  duplication  and 
preliminary  technical  and  scientific  review  by  Study  Sections |  for  the 
processing  for  payment  of  approved  grants  upon  authorisation  from  the 
National  Cancer  Institute  and  the  fiscal  audit  thereof.  Such  activities 
are  carried  on  in  collaboration  with  the  staff  of  the  National  Cancer 
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In  the  programming  end  encourogement  of  research  in  the  erea 
of  chemotherapy,  this  Branch  cooperates  end  collaborates  with 
the  staff  of  the  Cancer  Chemotherapy  National  Service  Center. 


P  rt  C:  Honors,  Awards  of  Publications       15 .    I'aM.  ogy 

Sti'ial  Number 

16.  Publications  Other  Then  Abstracts  From  OSiis  Project  During 
Calenda  X'  Year  I956 : 

NONE 

17.  Honors  and  Avards  to  Personnel  Relating  to  This  Project  During 
Calendar  Year  1956: 

Dr.  C.  C.  Powell  left  the  Branch  on  fferch  1,  1956,  to  assume  new 
duties  as  Special  Assistant  for  Radiological  Health  in  the  Division  of 
Special  Health  Services,  Bureau  of  State  Services. 

Dr.  C.  G.  Baker  left  the  Branch  on  April  1,   1956,  to  asstme  new 
duties  as  Assistant  to  the  Associate  Director  of  the  National  Institutes 
of  Health,  Dr.  J.  E.  Smadel* 

Dr*  R.G.  Meader  delivered  the  commencement  address  for  and  received 
the  honorary  degree  of  LL.D.  from  the  Hiiladelphla  College  of  Osteopathy 
on  June  10,  1956. 

Dr.  O.M.  R&y,  formerly  Executive  Secretary  for  the  National 
Research  Council's  Committee  on  Growth,  joined  the  Branch  on  July  2, 
1956,  as  Deputy  Chief  and  Hiysiologlst. 

Dr.  D.  T-  Chalkley,  formerly  Assistant  Professor  of  Biology  et 
the  Itoiversity  of  Notre  Dame,  Joined  the  Branch  July  19,  1956,  as 
Biologist.  Dr.  Chalkley  contrihuted  to  the  Invited  Symposium  on 
Regeneration  at  the  International  Congress  of  Developmental  Biology  at 
Brown  University,  July  22,  I956,  He  also  participated  in  the  Work 
Conference  on  Mitogenesis  under  the  auc^piees  of  the  National  Science 
Foundation  at  the  Argonne  National  Laboratories,  Lemont,  Illinois  in 
Septeniber  I9560 

Mr.  J.  S*  Mordell,  Senior  Pharmacist,  was  assigned  to  the  Branch 
in  August,  1956. 

Dr.  R.  G.  Meader  wss  promoted  in  November,  1956,  to  a  new  grade 
as  Chief,  Research  Grents  Branch,  under  Section  208  (G),  Public  Health 
Service  Act. 
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Dr.  R.  G.  Header  has  been  appointed  a  member  of  the  Comnlttee  for 
Young  Scientists  In  Cancer  Research  of  the  Cancer  Reset-Tch  Comnlaslon 
of  the  International  Union  Against  Cancer. 

APPENDICES 

Attached  are  tvo  tippendices  dealing  with: 

I.  Operational  and  administrative  aspects  of  the  research  grants  program 

end; 

II.  Summaries  of  the  scientific  content  of  the  program  with  illustrations 
of  accomplishments  by  grr-ntees  as  reported  in  recent  publications. 
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APPENDIX  I 
Operational  and  Administrative  Aspects 


Hhat  Is  cancer  research?  IQie  selection  of  research  proposals  to  be 
supported  by  funds  of  the  National  Cancer  Institute  would  be  greatly  sim- 
plified were  it  possible  to  give,  in  operational  terms,  a  concise,  work- 
able and  exclusive  definition  of  the  area  of  medical  and  biological 
research  that  is  clearly  pertinent  to  cancer.  Were  cancer  a  single  di- 
sease of  well-defined  cause,  such  as  some  Infectious  diseases,  it  would 
be  possible  with  some  confidence  to  distinguish  those  studies  that  are 
pertinent  from  those  that  are  remote.  Unfortxmately,  for  the  present, 
at  least,  cancer  must  be  regarded  as  a  group  of  many  diseases  having 
many  indeterminate  causes. 

In  this  situation,  alEpiost  all  major  areas  of  medical  or  biological 
research  may  be  of  Immediate  importance  to  the  control  of  cancer  in  man. 
Any  study  that  advances  our  knowledge  of  the  physiology  of  the  celland 
of  the  factors  that  control  cell  multiplication  and  differentiation^  any 
new  knowledge  of  the  response  of  cells  to  chemicals,  hormones  or  viruses  - 
all  these  are  pertinent. 

For  example,  it  may  be  that  the  best  way  to  find  out  how  cancers 
become  independent  of  the  normal  growth  controls  will  be  through  studies 
on  plants  and  plant  tissues  where  endocrinological  factors  appear  to  be 
less  complicated  and  more  readily  subject  to  critical  analysis.  Perhaps 
studies  in  cellular  physiology  or  tissue  culture  will  open  the  way  to  an 
understanding  of  how  cells  are  held  together  emd  how  they  move  and  thus 
explain  the  invasiveness  and  facility  in  metastasis  of  cancer  cells. 
Very  likely  the  action  of  compoxmds  which  Inhibit  cell  division  can.best 
be  studied  on  non-mammalian  cells  which  are  jyarticularly  suited  for. in- 
vestigations of  this  type.  Similarly,  the  mechanism  of  action  of  many 
compounds  that  induce  or  inhibit  cancer  can  be  approached  readily  throu^ 
investigations  on  bacteria,  eggs  of  marine  animals,  cells  in  tissue 
culture  and  similar  biological  materials  that  have  little  apparent  re- 
lation to  cancer.  Again,  understanding  of  genetic  principles  and  of  the 
way  in  which  chromosomes, carriers  of  determinants  of  hereditary  forna 
and  behavior,  express  their  Influence  may  be  most  easily  established 
using  protozoa,  bacteria,  fungi,  or  insects.  Therefore,  in  the  present 
state  of  knowledge  it  is  less  a  matter  of  scientific  Judgment  than 
scientific  intuition  to  decide  whether  a  particular  study  bears  Immedi- 
ately or  remotely  on  the  problem  of  cancer. 

For  these  and  similar  reasons  each  investigator  is  left  completely 
free  to  select  for  himself  the  areas  of  research  which  he  feels  are 
most  promising  and  in  lAiich  he  is  most  coispetent.  Each  Investigator  is 
free  to  frame  his  problems  in  the  way  he  sees  them  and  to  design  his  ex- 
periments in  the  way  that  seems  best  to  him.  Therefore,  the  ideas  behind 
the  projects  which  have  been  supported  came  from  the  investigators 
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^»mductlng  the  projects.   The  euiswer  to  the  question  "what  Is  cancer 
research?"  has  not  been  a  decision  of  any  one  small  group  but  rather  has 
resulted  from  the  integration  of  the  Judgments  of  several  hundred  working 
scientists  who  believed  they  had  something  to  contribute  to  the  cauicer 
problem. 

In  some  respects  this  may  be  interpreted  as  a  laissez-faire  policy. 
It  is  not,  however,  a  random  policy  simply  because  the  progress  of  science 
is  not  random.   It  has  a  strong  sense  of  direction,  intuitive  but  coinpel- 
ling,   A  discovery  by  one  investigator  influences  the  points  of  view  and 
approaches  of  many  investigators  across  many  fields  of  study.  Thus. the 
thoughts  of  independent  investigators  mold  each  other's  emerging  ideas 
and  there  develops  a  consensus  that  is  the  reeJ.  architect  of  the  pattern 
of  cancer  research  at  any  time. 

It  Is  true,  of  covirse,  that  the  reconmendations  of  the  National 
Advisory  Cancer  Council  and  of  the  Study  Section  and  the  decisions  of 
the  Surgeon  General  might  appreciably  modify  the  pattern  of  cancer  re- 
search by  failing  to  provide  support  for  projects  in  certain  arecs  which 
may  appear  to  be  less  promising  or  less  pertinent  to  cancer.   Hovever, 
the  system  of  review  and  approval  utilized  by  the  Public  Health  Service 
includes  several  self- correcting  mechanisms  \^ich  tend  to  prevent  this 
from  occurring  to  an  undesirable  degree. 

Bach  request  for  support  is  reviewed  by  both  a  Study  Section  and  the 
Council.   It  is  unlikely  that  an  appreciable  number  of  the  members  of 
both  groups  would  agree  that  a  particxxlar  study  or  field  of  investigation 
would  contribute  little  to  cancer  research  unless  the  opinion  was  general- 
ly accepted  and  did  in  effect  represent  the  consensus  of  scientists  in 
general.  The  membership  of  these  scientific  advisory  groups  is  gradually 
rotated  so  the  points  of  view  of  one  or  a  few  individuals  are  not  likely 
to  prevail  for  long  unless  they  are  based  on  sound  principles  and  are  in 
agreement  with  the  thinking  of  the  scientific  conmunity.  Finally,  in  the 
"lost  unlikely  event  that  neither  the  Council  nor  the  Study  Section  recog- 
nized the  value  of  a  particular  pj^posal,  there  are  several  other  sources 
of  support  for  cancer  research  through  which  the  applicant  may  obtain 
evaluation  by  a  separate  emd  Independent  group. 

One  of  the  most  difficult  as  well  as  one  of  the  most  important  pro- 
blems concerned  with  the  support  of  cancer  research  is  the  problem  of 
maintaining  a  balanced  but  aggressive  progrsun.  There  must  be  some  suit- 
'ble  relationship  between  the  amount  of  support  for  research  training 
(fellowships  and  training  grants)  and  the  amount  of  support  for  research 
per  se.  The   research  training  activities  of  the  National  Cancer  Institute 
are  discussed  elsewhere  in  this  report.  Within  the  research  grant  pro- 
gram there  must  be  some  determination  in  a  general  way,  at  least,  of  the 
proportion  of  available  funds  that  should  be  used  to  support  each  aspect 
of  cancer  research  as  endocrinology,  virology,  metabolism,  biochemistry 
rind  others. 
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To  a  large  extent  the  determination  is  made  by  the  scientific  com- 
munity as  a  whole  much  as  described  above  for  determining  what  cancer 
research  is,  Cie  most  competent  investigators  \isually  are  the  first  to 
note  the  partictilarly  promising  areas  within  their  general  field  of 
Interest.  Since  they  are  especially  competent,  they  are  likely  to  re- 
ceive support  for  their  work.  In  this  way  interest  and  activity  in  a 
particular  area  of  cancer  research  waxes  and  wanes  in  proportion  to  the 
promise  and  inrportance  of  a  specific  area  of  investigation.  In  other 
vords,  cancer  research,  as  does  science  in  general,  has  a  built-in  co- 
ordinating mechanism  dependent  only  on  the  support  of  high  caliber  in- 
vestigations. 

As  might  be  suspected,  this  automatic  coordinating  mechanism  alone 
is  not  adequate  to  meet  the  needs  of  an  urgent  problem  like  cancer, 
Ibere  are  two  types  of  areas  that  require  intelligent  programming.  -One 
type  is  exemplified  by  fields  such  as  cancer  chenwtherapy,  endocrinol- 
ogy emd  steroid  biochemistry.  During  the  past  year  the  Congress  made 
available         increased  amounts  of  funds  specifically  for  research 
in  these  areas.  As  long  as   these  areas  are  operationally  defined  in  a 
liroad  sense  cmd  as  long  as  adequate  fonds  are  available,  most  investi- 
gators would  agree  that  all  meri^torious  projects  in  these  fields  shotild 
be  supported. 

The  other  type  of  investigation  ^ich  requires  programming  and 
which  is  nsich  more  difficult  to  develop  is  the  research  area  in  which 
relatively  little  is  being  done.  For  example  the  National  Cancer  Insti- 
tute has  been  supporting  only  two  investigations  on  a  highly  theoretical 
study  of  the  electron  structure  and  density  of  organic  chemical  coinpounds. 
This  is  one  type  of  study  that  is  being  supported  in  a  foreign  country 
because  so  little  is  known  about  it  in  the  United  States,  This  particu- 
lar investigation  is  directed  toward  finding  out  ^y  some  organic  chemi- 
cal compounds  Induce  cancer  idiereas  other  closely  related  compounds  have 
no  such  effect.  However,  all  of  the  biologically  important  compoimds 
except  water  and  minerals  are  organic  and  extensive  development  of  this 
field  might  be  as  iaiportant  to  cancer  research  as  the  Einstein  theory  of 
relativity  has  been  to  nuclear  energy.  On  the  other  hand,  there  probably, 
are  less  than  a  dozen  investigators  in  the  world  who  are  experts  in  this 
field.  Development  of  this  area  would  involve  the  long,  slow  process  of 
selecting  amd  training  young  investigators  with  the  ability  required  to 
work  successfully  in  the  highly  specialized  field.  Finally,  there  is  no 
assiirance  that  the  results  of  this  eaqpsoision  would  make  any  iniportant 
contribution  to  cancer  research.  In  making  the  difficult  decision  on  a 
question  of  this  type,  the  National  Cancer  Institute  is  again  guided  by 
the  consensus  of  the  scientific  community  as  expressed  through  the  mem- 
bers of  the  Council  and  Study  Sections,  and  through  the  extent  of  inter- 
est of  the  scientific  community  at  large. 

Another  problem  in  progrananing  is  that  the  allocation  of  dispro- 
portionate amounts  of  facilities  and  manpower  to  a  specific  aspect  of  a 
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problem  may  unbalance  a  progran  £Lnd  divert  support  and  attention  from 
more  fundamental  areas  of  investigation  which  must  of  necessity  serve  as 
the  basis  for  any  practical  or  applied  developments.  Tliat  is,  so  great 
a  proportion  of  investigators  cay  get  so  excited  and  interested  in  har- 
vesting the  fruit  that  not  enough  take  time  to  plant  more  trees.  However 
this  problem  olLbo   has  a  built-in  self- correcting  mechanism,  baised  again 
on  the  consensus  of  the  scientific  coimminity.  When  a  practical  aspect  of 
a  problem  is  pxished  beyond  this  availability  of  the  necessary  basic  ^n- 
formation,  results  diminish  and  enthusiasm  wanes.  Competent  scientists 
look  for  more  productive  areas  of  investigation  and  this  attitude  is 
reflected  in  the  recommendations  of  the  reviewing  bodies  of  the  National 
Cancer  Institute.  Nevertheless,  a  continual  effort  is  made  to  be  alert 
to  the  dangers  of  special  emphasis  which  may  be  premature,  poorly  con- 
ceived or  poorly  executed  and  which  may  interfere  at  least  temporarily 
with  more  productive  efforts. 

During  the  past  few  years  one  has  heard  increasing  dlsucsslon  as  to 
whether  project  grants  are  an  effective  way  to  support  research.  Some 
'.gencies  have  devised  "program"  grants,  "institutional"  grants,  "career 
Investigator"  grants  and  other  types  of  support  to  meet  special  needs. 
Since  the  research  grants  program  of  the  National  Cancer  Institute  con- 
sists primarily  of  "project",  grants,  some  consideration  of  this  question 
should  be  included  here. 

Tte   practice  of  supporting  research  through  the  mechanism  of  pi*oJect 
grants  begem  to  be  widely  followed  as  funds  for  research  became  increas- 
ingly available  in  the  last  two  decades.,  Grants  usually  were  awarded  for 
specific  projects  based  on  a  specified  plan  submitted  by  the  applicant  and 
support  frcjuently  was  recommended  for  only  one  year.  This  arrangement  ^.. 
had  a  number  of  disadvantages.  Tbe  applicant  was  more  or  less  obligated 
to  follow  his  proposed  plan  even  though  information  obtained  later  indi- 
cated that  some  other  approach  might  be  more  successful.  The  budget  ori- 
ginally submitted  with  the  application  could  not  be  changed  without  auth- 
orization of  the  granting  agency.  Because  there  was  little  security  or 
ssurance  of  continuity  of  support,  it  was  difficult  to  employ  competent 
personnel  to  work  on  projects.  To  obtain  continuing  support,  investi- 
gators felt  it  was  necessary  to  investigate  rather  narrowly  defined'pro- 
blems  that  could  be  completed  in  a  comparatively  short  time. 

During  the  past  ten  years  many  changes  have  been  made  in  the  philos- 
ophy and  practice  of  project  grants  as  administered  by  the  National  Cemcei; 
Institute  and  the  National  Institutes  of  Health  generally.  The  specific 
pleua  proposed  by  the  applicant  primarily  constitutes  a  beisis  for  the 
reviewei^  to  determine  \^ether  the  applicant  is  fully  Informed  and  is 
competent  to  carry  on  research  in  his  selected  field  of  Investigation. 
Each  grantee  is  advised  that  he  is  free  to  change  his  research  plan  any 
time  tffls  appears  desirable.  With  a  few  minor  exceptions,  the  grantee 
may  modify  his  budget  eis  his  needs  change  dxirlng  the  course  of  the 
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investigation.  For  the  most  part,  support  is  recommended  for  periods 
of  from  three  to  five  years.  This  makes  it  possible  for  the  investi- 
gator to  obtain  more  competent  personnel  and  to  undertake  projects  ef 
longer  duration  and  greater  iinportance.  Also,  a  project  may  "be  "broadly 
defined  to  constitute  either  the  specific  research  plan  of  a  single 
investigator  or  the  program  of  a  group  of  investigators  where  this 
appears  desirable. 

Thus,  the  administration  of  the  research  grant  program  has  been 
designed  and  modified  as  needed  to  support  competent  investigators,  to 
sustain  a  broad  concept  of  relevance  to  disease  and  to  give  the  in- 
vestigator maximum  freedom.  Much  has  been  said  and  written  which  is 
critical  of  the  system  of  project  grants.  In  general  the  criticism  is 
more  valid  with  respect  to  the  principles  involved  than  to  current 
administrative  practice »  In  form,  grants  have  been  given  for  the  ex- 
ecution of  designated  tasks;  in  practice  awards  have  been  made  on  the 
basis  of  the  evaluation  of  the  investigator  and  his  ideas  rather  than 
on  the  plan  which  he  imposed  ixpon  himself. 

An  analysis  of  the  National  Cancer  Institute  research  grants  pro- 
gram for  the  fiscal  year  I956  (1955-56)  shows  that  777  grants  were 
awarded  in  an  average  amount  of  $12,369  making  a  total  of  $9,609,650.  * 
Comparable  figures  for  the  fiscal  year  1955  are  quite  similar  with  the 
award  of  720  grants  in  an  average  amoimt  of  $ll,8o6  making  a  total  of 
$8,500,226.**  These  figures  show  a  marked  increase  over  conrparable 
data  for  fiscal  year  1950  when  U03  grants  were  awarded  averaging 
$9,020  each  and  making  a  total  of  $3,635,021+. 

When  the  entire  research  grant  program  is  divided  in  the  three 
broad  areas.  Care inogenes is ,  Tumor  Development  and  Clinical  Studies, 
it  is  fovmd  that  the  relative  emphasis  on  each  of  these  has  changed  but 
little  over  the  past  seven  years  and  each  has  received  approximately  one- 
third  of  available  funds  each  year. 

Within  the  broad  area  of  Carcinogenesis,  studies  on  the  mechanism  of 
carcinogenesis  declined  from  the  high  point  of  "!  h,  3-^-  of  total  grants  in 
1955  to  12.75^  of  total  grants  in  1956  . 

Q3ie  category  of  Tamor  Development  includes  an  area  called  Tissue 
Synthesis  that  is  eoacerned  with  studies  relating  to  the  growth  and 
development  of  normal  and  cancerous  tissues.  Support  for  this  area  has 
increased  steadily  since  I950  and  in  1955  included  26.6^  of  the  nvmiber 
of  all  grants.  This  indicates  the  opinion  of  investigators  in  general  in 
regard  to  the  increasing  ingwrtance  of  this  type  of  investigation  in 
cancer  research, 

*This  total  exceeds  Congressional  appropriations  by  $^99^650  due  to  re- 
award  of  recovered  funds. 
**This  total  exceeds  Congressional  appropriations  by  $390,226  due  to  re- 
award  of  recovered  funds. 
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I^e  broad  area  of  Clinical  Studies  encompasses  studies  having  to  do 
vlth  cancer  diagnosis  and  with  cancer  therapy  including  chemotherapy, 
radiation  and  any  other  type  of  therapy.   Tbe  nunibers  of  grants  support- 
ing the  development  of  new  diagnostic  cancer  tests  has  declined  relative- 
ly since  1953  and  in  1956  Included  only  5.7^  of  the  total  niimber  of  grants. 
It  should  be  mentioned  parenthetically  that  a  great  deal  of  work  in  the 
'application  of  diagnostic  tests  is  supported  throvigh  special  program  funds 
^administered  by  the  Field  Investigations  and  Demonstrations  Branch  of  the 
National  Cancer  Institute.  Eighteen  and  six  tenths  percent  of  the  total 
number  of  grants  in  1956  supported  work  concerned  immediately  with  therapy. 
The  relative  nvmiber  of  grants  in  this  field  has  increased  from  lU.U^  in 
1950  and  the  average  amount  of  each  grant  of  this  type  has  increased  from 
$11,176  in  1950  to  22,352  in  1956.  Grants  in  this  area  now  account  for 
about  a  third  of  the  total  dollar  volume  of  all  cancer  research  grsmts. 

T^e  research  grant  program  also  has  been  emalyzed  on  the  basis  of 
the  types  of  approaches  or  methods  used  to  attack  the  variovis  facets  of 
the  ceincer  nroblem  mentioned  above.  Of  the  total  number  of  grants  in 
■'956,  63.5^  supported  work  concerned  with  the  application  of  chemical 
•  ethods,  attesting  to  the  gi^at  and  increasing  importance  of  chemlceJ. 
nd  biochemical  techniques  in  cancer  research.  On  the  other  hand  the  re- 
lative number  of  projects  applying  physical  methods  has  declined  to  2.9fi 
of  the  total. 

As  might  be  euiticipated,  the  approach  vhich  has  received  the 
greatest  support  in  terms  of  dollars  is  clinical  or  applied  chemother- 
apy. Although  only  22  grants  (less  th-n  3^  of  the  tot  1  nu\nber)werc  varded 
in  fiscal  year  I956  in  this  field,  they  involved  funds  amounting  to 
$1,U09,046  with  an  average  of  $52,l86  each.  Since  these  figures  cover 
only  the  year  ending  June  30,  1956,  they  include  only  the  beginning 
expansion  of  the  clinical  chemotherapy  evalxiatlon  programs  and  do  not 
reflect  the  increeised  funds  made  available  by  the  Congress  for  chemo- 
therapy and  steroid  hormone  studies  in  fiscal  year  1957.  It  must  be 
recalled,  also,  that  the  basic  knowledge  for  applying  chemotherapy  to 
patients  derives  largely  from  studies  of  the  chemical  processes  of  cells 
ind  of  the  effects  of  various  chemicals  on  these  processes.  Ihese  more 
fundamental  studies  are  considered  an  important  aspect  of  "chemotherapy" 
and  many  of  them  are  supported  by  funds  earmarked  for  that  purpose.  A 
total  of  more  than  $U, 100, 000  vas  allocated  to  "chemotherapy"  research 
in  fiscal  year  1956.   In  fact,  this  figure  might  appropriately  be  con- 
sidered to  be  much  higher  or  slightly  lower,  depending  on  the  breadth 
of  definition  and  interpretation  of  the  term  "chemotherapy". 

A  study  of  the  program  has  revealed  that  of  "ll  organs  or  sites  in 
the  body,  more  grants  (11.2^)  and  more  funds  (19.7^)  were  again  recom- 
mended in  1956  for  investigations  on  the  blood  and  blood-forming  organs 
thrji  on  any  other  site.  This  reflects  many  interests,  but  especially  that 
in  leukemia  and  lymphomas.  For  the  first  time  since  1953  grants  were 
^warded  for  work  concerned  with  cemcer  of  the  rectxim  and  colon.  There 
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has  heen  some  Increase  in  interest  in  lung  cancer,  although  grants  in 
this  area  still  amoiint  to  only  2„1^  of  the  total.  There  also  has  been 
some  increase  in  study  of  the  following  types  of  cancer,  the  percent 
of  total  grants  for  each  of  which  is  indicated;  prostete  cancer,  lA^j 
hreast  cancer,  5'59&;  skin  cancer  5»7^« 

The  objectives  of  "Uae  Research  Grants  Program  of  the  National 
Cancer  Institute  may  be  stated  in  relatively  straightforward  terms  as 
follows : 

(a)  To  determine  the  agents  or  conditions  that  induce  cancer 
and  the  mechanisms  through  which  they  act. 

(b)  To  elucidate  and  analyze  the  factors  that  promote  cancer 
development  and  growth  after  it  has  been  initiated. 

(c)  To  characterize  the  various  types  of  cancer  ;   distin- 
guished from  normal  and  benign  growth,  and  their  effects 
upon  the  individuals  in  whom  they  grow  by  which  their 
presence,  type  and  location  can  be  identified. 

(d)  To  devise  effective  means  to  prevent  the  initiation  of 
cancer,  to  control  its  growth  and  to  eradicate  it. 

By  providing  financial  support,  the  program  assisted  during  the 
past  year  nearly  one  thousand  highly  competent  scientists  widely  distri- 
buted throughout  the  United  States  and  in  several  foreign  countries 
in  their  efforts  to  attain  these  objectives.  The  diverse  methods, 
disciplines  and  talents  that  are  being  brought  to  bear  upon  the  urgent 
problem  are  illustrated  by  the  description  of  selected  research  accom- 
plishments in  Appendix  II, 
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Research  Areas  and  Accomplishments 
Introduction 

The  results  of  extramural  cancer  research  studies  published  during 
the  past  year  should  be  considered  within  the  frame  work  of  the  foxir 
"broad  areas  of  objectives  mentioned  at  the  end  of  Appendix  I: 
carcinogenesis,  tumor  risvelopment,  detection,  and  control  through 
prevention  or  treatment, 

A.  Carcinogenesis 

numerous  hypotheses  as  to  the  origin  of  cancer  have  been  offered 
to  explain  observations  of  factors  apparently  associated  with  the  in- 
itiation of  the  cancerous  process.   Most  of  these  have  been  subjected 
to  experimental  proof  with  more  or  less  success.  Ibe  hypothesis  of  a 
microbiological  causative  agent  seemed  to  have  been  eliminated  for  a 
time,  as  far  as  bacteria  were  concerned,  but  was  revived  in  the  second 
decade  of  the  present  century,  with  the  demonstration  of  a  cell-free, 
bacteria-free  extract  of  a  chicken  tvuK>r  that  could  induce  similar 
tumors  upon  inoculation  into  other  chickens.  Extensive  studies  h&.ve 
revealed  a  sub-microscopic  particle  of  matter  that  has  the  physical  and 
biological  attributes  of  a  vinos.  Other  studies  of  skin  ttmiors  in 
rabbits,  nKjnmary  tumors  in  mice,  kidney  tumors  in  frogs,  and  leukemia 
in  chickens  and  mice  have  provided  confirming  evidence  that  viruses 
play  a  role  in  the  initiation  of  thes^  forms  of  cancer. 

In  addition  to  recent  demonstrations  of  a  virus-like  material  in 
leukemic  mice  of  certain  inbred  strains  which  could  induce  leukemia 
or  setLivary  gland  tumors  in  other  mice  of  susceptible  strains  if 
injected  into  new-bom  individuals.  Dr.  Charlotte  Friend  of  the  Sloan- 
Kettering  Institute  has  found  a  similar  material  in  another  strain 
that  can  induce  the  disease  upon  injection  into  adult  animals  and  with 
a  much  shorter  latent  period.  This  discovery  provides  a  new  tool  with 
which  to  explore  the  virus-tumor  relationship  and  the  mechanism  of 
tumor  induction. 

By  use  of  new  physical  methods  such  as  ultracentrifugation  and 
electron  microscopy,  it  may  be  possible  to  discover  an  eissociation  bet- 
ween viruses  and  tumors  in  mammals  such  as  has  been  shown  for  the  Rous 
sarcoma  and  fowl  leukosis  (leukemia)  in  the  chicken.  Workers  at  Johns 
Hopkins  Itoiversity  have  found  by  electron  microscopy  small  virus-like 
particles  in  cells  of  moiise  mammary  tximors  that  are  not  fo\md  in  normal 
mammary  tissue  cells  and  that  closely  resemble  the  particles  described 
for  similar  tumors  studied  by  a  group  at  the  Ool\ambia  Itoiversity  College 
of  Haysicians  and  Surgeons.  There  still  remains  to  be  demonstrated  that 
these  particles  are  indeed  the  virus  which  has  been  variously  named 
"mouse  mammary  tumor  agent  or  inciter",  milk  factor",  etc.  Using  ultra- 
violet and  electron  microscopy.  Dr.  Cecile  Leuchtenberger  at  Western 
Reserve  University  has  found  intracellular  inclusions  in  human  rectal 
polypoid  tumors  that  have  physical  and  chemical  characteristics 
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suggestive  of  viruses.  These  small  intracellular  bodies  not  seen  in 
normal  cells  are  composed  chiefly  of  desoxyribosenucleic  acid  (DNA) 
Just  aa  are   the  viruses.   This  material  is  essentially  similar  chemi- 
cally to  that  found  in  the  nuclei  of  all  cells  where,  in  combination 
vith  certain  proteins,  it  appears  as  the  chromosomes,  the  bodies  that 
chiefly  govern  the  treuismission  of  heritable  traits.  The  mechanism  by 
which  the  virus  may  alter  the  chromosomes  of  a  cell  to  make  it  can- 
cerous and  to  produce  more  cells  of  the  same  cancerous  type  is  not 
yet  tmderstood  but  these  studies  lend  support  to  the  hypothesis  that 
the  DNA  of  some  viruses  may  become  incorporated  into  or  modify  the  H?A 
of  the  normal  cell  to  change  it  into  a  cr.-.?er  cell. 

Clinical  observations  two  centuries  ago  and  subsequently  indicat- 
ed that  cemcers  occurred  in  humans  in  body  areas  where  they  were  exi>osed 
for  long  periods  of  time  to  soot  or  sheJ-e  oil.  Chemical  fractionation 
revealed  specific  chemicals  which  in  pure  form  could  induce  ceuicer  in 
experimental  animals.  Some  related  chemicals  and  other  vinrelated,  that 
were  synthesized  emd  tested, were  fo\ind  to  have  similar  powers  of  cancer 
induction.   It  was  shown  that  this  cancerous  transformation  could  occ\ir 
in  cells  growing  outside  of  the  body  (tissue  culture)  as  well  as  in  the 
body.   In  a  great  many  instances  such  cells  exhibited  abnormalities  of 
the  chromosomes,  either  in  form  or  number.   Cur.  nt  studies  are  extend- 
ing these  observations.  Some  workers  are  inclined  to  believe  that  the 
active  chemicals  directly  modify  the  chemical  components  of  the  chromo- 
somes while  others  hypothesize  and  offer  indirect  evidence  that  the 
carcinogenic  chemicals  act  by  stimulating  or  modifying  a  latent  virus  in 
the  cell  to  act  on  the  chromosomes. 

Radiation  from  radioactive  isotopes  (like  radium)  or  from  X-ray 
generators  was  early  shown  to  induce  cancer  in  the  areas  exposed,  in- 
cluding leukemia.  Many  pioneers  in  the  field  of  radiation  suffered 
this  fate.  Extensive  studies  heve  indicated  that  ionizing  radiation 
may  cause  changes  in  the  chromosomes  and  the  development  of  cancer  cells 
if  the  damage  is  not  sxifficient  to  kill  all  of  the  exposed  cells. 
Some  workers  are  inclined  to  think  that  here,  again,  a  vims  influenced 
by  radiation  or  in  a  cell  partially  damaged  by  radiation  may  be  the 
intermediate  agent  for  cancer  induction 0  The   great  increeise  in  the  use 
of  various  forms  of  radiation  for  diagnostic,  therapeutic,  and  indiiBtrial 
purposes  augmented  by  Increased  radioactivity  from  atomic  explosions  end 
by  cosmic  rays  has  posed  an  important  problem  as  to  the  possibly  Increased 
risk  of  cancer  in  the  popialation. 

Extensive  studies  axe  in  progress  as  to  the  mechanism  of  radiation 
damage,  means  of  protection  and  prevention  and  therapy.  It  was  earlier 
shown  that  mice  exixDsed  to  an  amount  of  radiation  that  would  normally 
kill  all  of  them  coxild  be  protected  by  shielding  the  blood-forming 
tissues  (spleen,  bone-marrow)  or  by  Implantation  of  such  tissues  from 
xmirradiated  donors.  Now  Dr.  Arthur  Kirschbaum  at  Baylor  University 
College  of  Medicine  has  shown  that  ovarian  tiunors  occur  in  all  female 
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mice  surviving  16  months  after  sublethal  exposvire  to  radiation  (200  r) 
at  6  weeks  of  age.  This  result  could  he  prevented,  however,  if  the 
ejcposed  mice  received  transplants  of  ovaries  from  unirradiated  donors 
immediately  after  expostjre  or  even  up  to  six  months  alter  irradiation. 
This  tumor-preventing  action  of  transplanted  unirradiated  ovaries  be- 
came less  and  less  effective  as  the  interval  between  irradiation  and 
transplsmtation  increased. 

This  interesting  and  intriguing  observation  may  be  linked  with 
another  factor  long  known  to  influence  the  occurrence, development  and 
growth  of  tumors,  especially  those  associated  with  the  primary  or 
secondary  organs  of  reproduction.  This  factor  is  that  of  hormones. 
Long-suspected,  the  importance  of  sex-hormones  in  the  induction  of 
mannnary  tumors  in  mice  was  clearly  demonstrated  by  Professor  Lacassagne 
in  the  1930 's  and  was  confirmed  by  many  investigators  for  other  organs 
associated  with  the  reproductive  system.  Dr.  Furth  and  others  showed 
that  experimental  distiirbance  of  an  ovary  by  surgery  or  radiation  so 
that  its  normal  production  of  female  sex  hormones  was  curtailed  or 
could  not  reach  the  pituitary  gland  (liypophysis)led  to  overproduction 
of  the  ovary-stimulating  hormone  by  the  pituitary.  This  excess  of  se- 
cretion by  the  pituitary  so  affect  fc?  the  remaining  ovarian  tissue  that 
it  often  developed  tumors. 

A  possible  interpretation  of  Dr.  Kirschbaum's  observation  is  that 
during  the  period  of  developing  maturity  efter  irradiation,  the  damaged 
ovary  fails  to  produce  sufficient  sex-hormone  to  keep  the  pittiitary  pro- 
duction of  ovary-stimulating  hormone  in  balance  and, eventually,  the  ex- 
cess pituitary  hormone  so  distxirbs  the  damaged  ovary  as  to  induce  tumors 
in  it.  Implantation  of  unirradiated  ovaries  into  the  irradiated  female 
mice  restores  this  reciprocal  balanced  relationship  between  the  ovary  and 
the  pituitary  gland.  Ohis  procedure  is  effective  only  if  it  is  carried 
out  before  the  endocrine  unbalance  has  existed  long  enough  to  produce  the 
lirevocable  cancerous  change  in  the  ovary  of  the  originally  irradiated 
animal. 

A  related  study  in  rats  by  a  group  of  investigators  at  the  Univer- 
sity of  California  has  shown  that  another  hormone  (growth  or  somato- 
tropic) of  the  pituitary  influences  the  development  of  tximors  under 
the  stimulus  of  a  cancer- inducing  chemical.  Tumors  which  develop  in 
normal  rats  treated  with  this  chemical  fail  to  appear  as  soon  or  as 
frequently  in  rats  from  which  the  pituitary  gland  (hypophysis )  has  been 
ramoved.  If  a  crude  extract  of  the  pituitary  or  a  purified  extract 
containing  growth  hormone  is  administered  to  the  hypophysectonized  rats 
in  stiff icient  amotint  to  restore  normal  levels,  tumors  occtir  in  them  in 
response  to  the  cancer- inducing  chemical  just  as  in  the  intact  animals. 
This  response  was  not  elicited  by  the  administration  of  still  another 
pituitary  hormone,  namely  the  adrenocorticotropic  hormone  (ACTH). 
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B.  Tumor  Development 

Fundamentally  the  problei:i  ci'  tumcir  development  or  growth  is  .i  pro- 
blem of  tissue  synthesis,  that  is  the  means  by  which  tumor  tissue  forms 
more  tumor  tissue.   Knowledge  Ji'  the  development  of  normal  tissues  is 
essential  if  we  are  to  underst«.nd  the  factors  involved  in  the  eynthesis 
of  tumor  tissue.  Therefore,  tumor  development  is  concerned,  for  example, 
with  tissue  nutrition,  the  various  kinds  of  building  blocks  (amino  acids) 
reiuired  to  form  protein,  hormonal  influences  on  cell  activity,  the 
metabolism  or  chemical  rachinery  by  which  the  cell  prof"'uces  energy  and 
tissue  and  the  nucleopr  teins,  which  'Are  important  constituents  of 
chrcrasomes  pnd  other  cellular  particles  that  play  an  important  role  in 
controlling  the  chemical  machinery.  Tumor  development  also  inclvides  the 
rcl-.tionship  betvreen  the  tumor  and  its  host  organism  as,  for  ex^iple, 
the  factors  involved  in  metastases  and  invasion  of  normal  tissues  by 
tuEors,  and  the  immunological  renction'5  of  the  host  and  their  effect  upon 
the  tumor. 

Drs.  F.  C.  Stewar-  and  E.  M.  Shantz  at  Cornell  University  have  in- 
vestigated the  effect  of  coconut  milk  on  the  growth  of  tissues  of  carrots 
•md  r^rtichokes  in  tissue  culture,  a  technic  in  which  pieces  of  tissue 
'.;cre  grown  in  the  laboratory  in  a  nutrient  solution  to  which  coconut 
milk  had  been  added.   It  was  found   that  the  coconut  milk  caused  rapid 
prowth  and  division  of  the  phloem  cells  which  are  involved  In  the 
tr-.nsportation  of  food  materials  in  th'-ie  plant  tissues.   It  has  now 
been  shown  th'>t  there  are  four  distinct  and  separate  substances  in 
coconut  milk  that  are  responsible  for  this  growth  promoting  activity. 
One  of  these  has  identified  as  an  organic  compound,  1,  3  -  dipheny- 
lure«.  The  others  are  still  to  be  analyzed.  Similar  properties  are 
found  in  horse  chestnuts  and  immature  com  kernels. 

Applying  this  same  technic  it  was  found  that  e.  ^u .i  u-  extracts  of 
plant  tumors  have  a  similar  effect  in  stimulating  cell  division.   It 
is  enticlijated  th^at  further  work  may  give  important  information  re- 
garding the  substances  in  plant  tumors  ■*rtiich  stimulate  cell  division 
:  nd  which  may  be  responsible  for  the  abnormal  growth  of  tumors. 

Another  aspect  of  this  problem  has  been  studied  by  Dr.  Atigvtst  E. 
Kehr  rt  Iowa  State  College  who  foiind  that  tumors  frequently  developed 
on  the  stems  of  tobacco  seedlings  grown  in  a  solution  to  which  coco- 
nut ni"ik  £-nd  yeast  extrr-ct  had  been  added.  The  reasons  why  tumors 
M.ipei.red  only  on  the  stems  and  not  on  the  roots  is  still  under  investi- 
gation. 

In  a  separate  effort  to  determine  the  growth-determining  factors 
in  cncer,  the  tissue  cultvire  technic  has  been  applied  to  "arcomn  l80, 
C(  ncer  of  mice,  by  Dr.  Sidney  Farber  and  his  associates  at  the 
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Children's  Cancer  Research  Foundation  in  Boston.  It  was  discovered 
that  pieces  of  this  mouse  cancer  would  not  grow  in  a  ctilture  fluid 
containing  thirteen  essential  amino  acids  (protein  huilding  hlocks)^ 
seveo.  essential  vitamins,  glucose  and  minerals.  If  this  fluid  was 
supplemented  with  10^  of  htmsan  blood  serum  and  2^  beef  embryo  extract, 
the  mouse  cancer  tissue  would  grow  but  only  very  poorly.  However,  if 
the  original  ctilture  fltiid  was  supplemented  with  10^  horse  blood  serum, 
the  cancer  tissue  grew  slowly  but  persistently.  If  2$  beef  embryo  ex- 
tract was  added  to  this,  there  was  a  definite  increase  in  the  growth 
of  the  cancer  tissue. 

It  is  of  interest  to  note  that  as  this  cancer  tissue  grew  and 
bits  of  it  were  transferred  to  fresh  culture  media  and  the  process 
was  repeated  many  times,  the  rate  of  growth  continued  to  increase 
with  each  successive  transfer  and  finally  the  presence  of  the  beef 
embryo  extract  wsis  not  required  at  all.  However,  when  a  bit  of  this 
tissue  was  injected  back  into  the  proper  strain  of  mice,  it  produced 
Sarcoma  180,  the  same  type  of  cancer  from  which  it  came  originally. 
!Hiis  illustrates  how  cancer  tissue  apparently  can  adept  to  various 
conditions  and  still  retain  its  characteristic  neoplastic  qualities. 

For  several  years  investigators  have  been  aware  that  in  both 
patients  and  laboratory  animals  cancers  apparently  continue  to  grow 
at  essentially  the  normal  rate  even  thotigh  the  host  is  virtually  on 
a  starvation  diet.  That  is,  in  some  way  the  cancer  has  first  call  on 
the  nutritional  substances  available  in  the  host  even  at  the  exi)ense 
of  the  normal  tissues.  Drs.  Chauncey  C.  Ely  and  Joseph  F.  MLgliarese 
at  the  University  of  Kansas  Research  Foundation  have  studied  this 
problem  by  inoculating  rats  simultr:aeously  with  t'-fo  different  rapidly 
growing  cancers  (Walker  256  carcinoma  and  Rutgers  I  sarcoma).  In 
rats  bearing  these  two  fast  grotri ng  but  dissimilar  csincers  at  the 
same  time,  each  cancer  maintained  its  characteristic  growth  rate 
dxiring  the  early  stages  of  development.  In  the  later  stages,  however, 
the  growth  of  the  Rutgers  sarcoma  were  reduced  and  it  apparently 
was  unable  to  compete  with  the  Walker  sarcoma  ^ich  continued  to  grow 
at  the  usual  rate.  TJhis  indicates  that  both  types  of  cancer  can 
compete  readily  against  normal  tissues  for  nutritional  substances  in 
the  body  but  that  as  they  increased  in  size  and  the  available  fo^Dd 
was  not  adeqiiate  to  support  both  of  them  fully,  one  type  of  cancer 
for  some  reason  ■*ras  tonable  to  compete  with  the  other.  The  physiol- 
ogical basis  for  this  phenomenom  is  still  to  be  elucidated. 

The  question  of  cancer  tissues  "robbing"  normal  tissues  of  food 
materials  in  the  blood  and  tissue  fluids  also  has  been  studied  by 
Dr.  Halvor  N,  Christensen  and  his  associates  at  Tufts  College  Meiiical 
School  in  Boston.  These  investigators  used  the  Ehrlich  ascites 
tumor  of  mice,  a  t"umor  which  is  not  solid  like  other  tissues  but  in 
which  the  tumor  cells  grow  free  in  the  abdominal  fluids.  This  kind 
of  tvDBor  is  particularly  suited  for  investigations  of  this  type 
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because  changes  in  the  food  control  of  the  surrotmdlng  fluid  are  reeidlly 
detennlned.   It  vas  found  that  the  tumor  cells  rapidly  absorbed  amino 
acids,  which  are  used  to  form  proteins,  from  the  abdominal  fluid.  How- 
ever, the  concentration  of  amino  acids  in  the  surrounding  fluid  decreased 
only  slightly  because  they  were  continually  replaced  by  the  release  of 
amino  acids  from  the  host  tissues.  On  the  other  hemd  the  growth  of  the 
tumor  cells  markedly  reduced  the  concentration  of  the  sugar  glucose  in 
the  abdominal  fluid.  Apparently  the  normal  tissues  are  able  in  some 
way  to  protect  themselves  from  the  loss  of  this  important  energy  pro- 
ducing ccoipound  and  hence  its  rapid  consumption  by  ttunor  cells  was 
not  offset  by  the  trauasfer  of  glucose  to  the  abdominal  fluid  from 
normal  tissues. 

There  are  more  than  20  amino  acids  which  are  combined  in  varloxis 
pntte?  no  to  form  proteins  which  are,  except  for  water,  the  principal 
components  of  living  tissues.  In  general  each  normcQ.  tissue  has  its 
characteristic  pattern  of  amino  acids.  However,  tumors,  regardless 
■^f  origin  or  source,  have  very  similar  patterns.  Dr.  Eugene  Roberts 
nd  his  associates  at  the  City  of  Hope  Medical  Center  in  California 
li  ve  investigated  the  amino  acid  patterr.j  in  rats  with  a  cancer 
Imown  as  the  Yoshida  ascites  carcinoma.   It  was  found  that  tumor  cells 
differed  from  most  normal  euiult  tissues  in  that  the  amino  acid  glu- 
tr.nine  was  practically  absent.  However,  the  tvmjor  cells  rapidly  ab- 
sorbed glutamine  when  it  was  injected  into  the  abdominal  cavity. 
Also,  studies  with  glycine  and  tavirine  labelled  with  radioactive 
ccrbon-llt-  showed  a  rapid  uptake  of  these  compounds  by  the  tiomor  cells. 
Some  of  the  glycine  was  converted  to  other  amino  acids,  serine  and 
glutathione,  by  the  txanor  cells. 

These  investigators  also  studied  the  amino  acid  patterns  of  a 
solid  type  of  levikemia  (C-IU98)  growing  in  two  very  closely  related 
sublines  of  mice  (C-5TBL).  In  the  susceptible  subline  the  leukem- 
ic, progressed  and  killed  the  mice.  In  the  resistant  subline  the 
leukemia  grew  for  15  to  20  days  and  then  regressed.   In  both  strains 
of  animals  the  amino  acid  patterns  of  the  leukeaia  tissue  for  the 
first  eight  days  after  inoculation  with  the  disease  were  the  same. 
Then  the  levikemia  tissue  in  the  resistant  strain  began  to  show  an 
increase  in  glutamine  and  glutamic  acid  which  usually  are  found  in 
greater  concentrations  in  normal  tissues.  Thic  ,   it  appears  that 
some  condition  in  the  resistant  mice  makes  the  timjor  regress  eind 
causes  it  to  behave  chemically  more  like  related  normal  tissues. 

That  the  question  of  whether  the  amino  acid  glutamine  is  essen- 
tial to  txanor  growth  has  not  been  resolved  is  indicated  by  studies 
of  Dr.  D.  M.  Greenberg  and  his  associates  at  the  University  of 
California.  They  studied  the  uptake  of  radioactive  labelled  amino 
acids  by  cells  of  the  Ehrlich  mouse  ascites  tumor  grown  in  tissue 
culture  in  the  laboratory.  It  was  observed  that  the  addition  to  the 
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ctilture  fltild  of  a  compound  (DL-methionlne )  related  to  an  eMno  acid 
inhibited  the  incorporation  of  certain  essential  amino  acids  into  the 
protein  of  the  ascites  tumor  cells o  This  inhibition  was  shown  to  be 
due  to  a  block  in  one  of  the  physiological  reactions  in  the  tianor  cell 
leading  to  the  formation  of  gLutamine.  If  glutamine  was  added  to  the 
culture  fluid  eOso,  the  inhibition  v&s   removed.  It  appears  that  glu- 
tamine may  be  necessary  for  optimal  protein  synthesis.  However,  daily 
injection  of  the  inhibitc  ry  compound  into  mice  with  this  tumor  was  in- 
effective in  preventing  growth  of  the  tumor.  The  mechanism  by  which 
this  conrpound  acts  suggests  that  it  may  reinforce  the  action  of  azaser- 
ine,  a  chemical  now  used  clinically  for  therapy  of  several  types  of 
cancer. 

The  utilization  of  the  amino  acid  methionine,  containing  a 
radioactive  sulphur  atom,  by  rat  and  tvunor  tissue  has  been  investi- 
gated by  Dr.  Jakob  Stekol  and  his  associates  at  the  Destitute  for 
e^cer  Research  in  Biiladelphia.  The  results  of  this  study  indicate 
the  rat  is  unable  to  manufacttire  the  methionine  it  requires  but 
must  obtain  it  in  the  food.  Part  of  the  methionine  molectile  (methyl 
groups)  were  utilized  by  the  rat  to  form  choline,  a  compoiuid  that  is 
necessary  to  convert  body  fats  into  other  physiologically  useful 
substances.  This  process  seems  to  go  on  eqxially  well  in  vitamin- 
deficient  animals  so  the  presence  of  vitamins  is  not  essentieJ.. 
The  transfer  of  methyl  groups  from  methionine  to  choline  \rais  greater 
in  liver  tumors  than  in  normal  liver  tissue.  It  is  anticipated  that 
the  elucidation  of  biochemical  differences  of  this  kind  between 
normal  and  cancer  tissue  will  make  it  possible  to  devise  chemical 
means  for  treating  cancer  successfully. 

Much  of  the  energy  produced  by  living  cells  is  obtained  by  the 
chemical  breakdown  of  sugar  (glucose)  to  lactic  acid.  About  20^ 
of  the  lactic  acid  is  "burned"  to  carbon  dioxide  and  water  and  the 
ener^  so  produced  is  used  to  reconvert  the  remainder  of  the  lactic 
acid  back  to  sugar.  Since  this  process  is  so  important  to  living 
cells,  a  more  complete  understanding  of  it  might  open  a  new  approach 
to  the  treatment  of  cancer. 

This  problem  has  been  studied  in  a  number  of  normal  and  cancer 
tissues  by  Dr.  Sidney  Weinhouse  and  his  colleagues  at  the  liistitute 
for  Cancer  Research  in  Philadelphia.  Glucose  consists  of  a  chain 
of  six  carbon  atoms  to  which  atoms  of  hydrogen  and  oxygen  are  at- 
tached. Any  one  or  more  of  the  carbon  atoms  can  be  made  radioactive 
and  in  this  way  the  various  parts  of  the  molecule  can  be  traced  in 
the  tissue.  It  was  shown  that  in  normal  tissues  each  of  the  two 
end  carbons  of  the  chain  appeared  in  the  lactic  acid  in  eqtial  amoiints. 
This  indicated  that  essentially  all  of  the  lactic  acid  was  formed  by 
the  "symmetrical"  splitting  of  the  six  carbon  glucose  chain.  In  the 
case  of  tumors,  however,  a  preponderance  of  one  of  the  terminal 
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carbons  of  the  glucose  chain  appeared  In  the  carbon  dioxide,  indi- 
cating that  the  utilization  of  glucose  In  tumor  tissue  differed 
from  that  in  normal  tissue. 

It  has  been  su^ested  by  a  number  of  investigators  that  the 
mitoch  ndria,  filamentc  •  and  granular  particles  in  cells,  might  play 
au  important  role  in  the  utilization  of  glucose.  This  problem  was 
investigated  by  a  group    the  University  of  Wisconsin  vmder  the 
Bupervision  of  Dr.  Van  R.  Potter.  By  crushing  the  cells  of  rat 
liver  and  centrifuging  the  re8\iltant  suspension,  adequate  amoxints  of 
mitochondria  were  obtained.  The  clinical  processes  by  which  glucose 
is  used  will  go  on  for  a  time  even  after  the  cells  are  cinshed. 
Therefore,  pieces  of  several  rat  tumors  were  minced  and  the  utili- 
zation of  glucose  by  the-^e  minced  tissues  was  studied  before  and 
after  the  addition  of  mitochondria.   It  was  found  that  75^  of  the 
breeJcdown  of  glucose  to  lactic  acid  could  be  inhibited  by  the 
addition  of  mitochondria,  ■?nci  th  t,  to   this  extent,  the  inhibition 
was  proportional  to  the  amoimt  of  mitochondria  added  to  the  minced 
cancer  tissues.  Continuation  of  the  work  may  lead  to  a  meems  of 
interfering  with  energy  production  by  cancer  tissues,  emd  conse- 
quently with  their  growth  and  life. 

It  is  generally  believed  that  when  a  normal  cell  becomes  can- 
cerous, some  hereditary  change  occurs  which  is  transmitted  to  all 
of  the  progeny  of  that  cell  so  they  too  are  cauacer  cells.  The  gsnes 
and  chromosomea  eo'e  Intimately  concenied  with  heritable  characteris- 
tics and  apparently  play  a  critical  role  in  the  determination  ani 
control  of  the  chemical  processes  in  living  cells.     Important 
constituent-  of  genes  and  chromosomes  are  the  nucleoprotelns  composed 
of  coDibinations  of  nucleic  acids  and  proteins.  Each  type  of  cell 
appears  to  have  its  own  characteristic  types  of  nucleoprotelns. 
For  these  reasons  studies  of  nucleic  acids  emd  nucleoprotelns  may 
not  only  give  some  idea  of  the  way  a  normal  cell  is  converted  into 
a  cancer  cell  but  eQ.so  may  contribute  important  information  on  t'le 
manner  in  which  chemical  processes  in  living  cells  are  determinei 
and  controlled. 

The  chemistry  of  the  nucleic  acids  has  been  investigated  ex- 
tensively by  a  group  under  the  leadership  of  Dr.  George  B.  Brown 
at  the  Sloein-Kettering  Institxrte  for  Cancer  Research  in  New  York. 
It  has  been  demonstrated  that  the  effectiveness  of  the  compounds 
aminopterin  and  amethopterin  in  inhibiting  leukemia  is  due  to  the 
Interference  with  the  manufacture  of  nucleic  acids  in  the  cancer 
cells.  Another  cancer  palliative  compoiind,  6-mercaptopxirine, 
resembles  jjart  of  the  structure  of  nucleic  acids  to  the  extent  that 
it  is  incorporated  axid  prevents  the  formation  of  a  normal  molecule. 
One  critical  question  which  still  is  xinresolved  is  why  these 
compounds  are  more  active  on  cemcer  cells  than  normal  cells. 
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^en  part  of  a  liver  of  a  normal  aniisal  Is  removed,  this  loss  is 
restored  hy  rapid  regeneration  of  the  reaiaining  liver.  Since  liver 
contains  comparatively  large  amoxants  of  nucleic  acid,  the  effects  of 
the  regeneration  on  nucleic  acid  formation  and  on  cancer  were  studied 
in  hamsters  in  which  part  of  the  liver  was  removed  and  ^ich  contained 
iniplants  of  human  cancers.  The  rate  and  natiire  of  nucleic  acid  for- 
mation under  these  conditions  was  determined  by  following  the  uptake 
of  four  purine  compounds  (adenine,  2,  6-diaminopurine,  guanine  and 
hypoxanthine)  which  are  important  constituents  of  nucleic  acids. 
The  result  was  that  in  the  presence  of  regenerating  liver  there  was  a 
greatly  increased  uptake  of  all  of  these  compounds  except  guanine. 
The  effects  were  most  pronounced  in  the  liver  and  the  kidneys.  The 
uptake  of  purines  by  the  tumors  was  altered  by  the  regenerating  liver 
in  that  the  uptake  of  adenine  was  increased  and  that  of  guanine  was 
decreased.  It  should  be  noted  that  the  regenerating  liver  not  o:iily 
did  not  cause  an  increase  in  the  uptake  of  guanine  by  normal  tissues 
but  actually  induced  a  decrease  in  guanine  uptake  by  the  cancer.  The 
full  significance  of  this  effect  is  still  to  be  investigated  but  it 
gives  a  lead  as  to  the  types  of  compounds  reqviired  by  cancer  cells  and 
suggests  there  is  some  factor  concerned  with  regenerating  liver  that 
modifies  nucleic  acid  fonmition  in  cancer. 

The  composition  of  nucleoproteins  outside  of  the  nucleus  of 
normal  rat  liver  cells  and  of  cells  of  rat  liver  tumors  also  has  been 
investigated.  It  was  possible  to  separate  out  six  different  types  of 
nucleoproteins  designated  as  A",  A',  A,  B,  C  and  D.  In  normal  liver 
cells  the  principal  fraction  was  B,  the  concentration  of  which  was 
dependent  upon  average  cell  weight.  In  liver  ttmors  the  average  cell 
weight  was  much  less  than  in  normal  liver  and  the  concentration  of 
nucleoprotein  coniponent  B  was  similar  to  the  lowest  normal  values. 
In  the  tumor  cells  component  E  was  slightly  elevated  and  component  C 
was  increased  by  about  100^,  This  work  is  being  continued  with  the 
expectation  that  more  coniplete  knowledge  of  these  critical  aspects  of 
cell  growth  and  of  the  differences  between  cancer  amd  normal  cells 
will  open  the  way  for  the  development  of  highly  specific  cancer  chemo- 
therapy compounds. 

An  important  limitation  in  tumor  studies  is  the  difficulty  of 
microscopic  observations  of  cells  growing  in  relation  to  their  ustial 
blood  supply.  To  obtain  continuous  observation  of  the  bone  marrow 
cells  in  a  living  animal.  Dr.  Rio^tm  Kinosita  of  the  City  of  Hope 
Medical  Center  has  removed  the  surface  of  opposite  sides  of  one  of 
the  leg  bones  of  a  rat  and  covered  the  intervening  marrow  by  two 
glass  windows.  By  microcinematography  he  heus  recorded  the  formation 
of  red  and  white  blood  cells  in  normal  rats  and  in  those  with 
leukemia.  This  technique  can  be  adapted  to  the  study  of  the  effects 
of  chemotherapeutic  agents,  many  of  which  have  a  profoundly  depressing 
action  on  the  bone  marrow. 
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While  many  mechanisms  have  been  proposed  to  explain  the  invasion 
of  normal  tissues  hy  canceroxis  cells,  moat  such  mechanisms  assume  that 
destrviction  of  the  adjacent  tissues  is  brought  about  by  digestive 
enzymes  produced  by  the  cancer  cells.  Dr.  E.  E.  Clifton  of  the  Sloan- 
Kettering  Institute  has  investigated  the  distribution  of  one  such 
enzyme  in  a  variety  of  tvnnors.  He  finds  it  absent  in  the  majority 
of  breast  cancers,  skin  cancers  eind  in  cervical  cfjicer.  Connective 
tissue  sarcomas,  on  the  other  hand,  showed  a  high  degree  of  digestive 
ability.  Presence  of  the  enzyme  seems  to  be  related  to  the  ability  of 
the  tumor  to  invade  normal  tissues. 

It  is  generally  recognized  that  cancer  fragments,  such  as  those 
that  may  be  produced  by  cutting  through  a  tumor  in  the  course  of 
surgery,  may  readily  implant  ?Jid  grov  in  the  raw  surfaces  of  incisions 
or  irritated  areas.  The  possibility  of  implantation  on  intact  sxvc- 
faces  has  bean  explored  by  Dr.  Donald  F.  McDonald  of  the  University 
of  Washington.  Fragments  of  chemically  induced  tiunors  were  intro- 
duced into  dry,  urine-free,  svirgically- constructed  pouches  of  the 
bladder.  After  3  to  6  months  the  host  animals  were  sacrificed  and 
implanted  tumors  were  found  scattered  over  the  entire  inner  surfaces 
of  the  pouches.   It  is  apparent  that  such  fragments  may  implant  in 
the  absence  of  wovinds  or  irritation. 

Metastatic  dissemination  of  cancer,  from  a  primary  site  to  one 
or  several  secondary  sites,  often  follows  an  apparently  irregular  and 
discontinuous  path  affecting  some  organs  and  not  others.  In  order  to 
determine  -vrtiether  tumor  fragments  may  pass  rapidly  through  capillary 
networks,  such  as  those  found  in  the  liver  and  kidney,  to  implant  In 
other  tissues,  Drs.  Irving  Zeldman,  Walter  Gamble  and  William  Clovls 
of  the  Ifeiversity  of  F::in?y"vania,  hr-.ve   injected  tunv--r 
fragments  into  the  portal  vein  and  the  renal  artery  and  then  examined 
the  effluent  blood  for  ttunor  producing  cells.  They  fovmd  that  frag- 
ments of  the  V-2  squamoxis  cell  carcinoma,  the  Lewis  fibrosarcomc  and 
the  Murphy  lymphosarcoma  passed  rapidly  throiigh  both  organs.  Fragments 
of  the  Flexner-Jebllng  carcinoma  did  not  pass  throxigh  the  kidney. 
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C.  Detection  and  Diagnosis 

Early  detection  and  acctirate  diagnosis  and  localization  of  tumors 
is  important  for  adequate  therapy.  If  the  presence  of  a  cancer  can  be 
detected  "before  it  has  Invaded  nearby  tissues  and  before  it  has  spread 
to  other  parts  of  the  body,  its  eradication  by  conventional  surgery 
and  radiation  is  more  likely.  A  quick  and  accurate  method  for  this, 
especially  for  cancers  not  easily  seen  or  felt  or  readily  available  for 
biopsy,  would  considerably  Improve  the  cure  rate. 

Better  means  for  determining  the  actual  nature  of  lesions  sus- 
pected of  being  cancer  are  greatly  needed.  Dnproved  methods  of  X-ray 
diagnosis  are  helpful  but  are  still  inadequate.  All  of  the  chemical 
and  cytological  methods  thus  far  developed  with  great  hope  fall  far 
short  of  the  need  in  accuracy  and  in  ease  and  speed  of  performance. 
It  is  fairly  clear  that  more  adequate  methods  will  have  to  rest  on 
basic  studies  of  the  differences  between  cancer  cells  and  normal  cells. 

Current  studies  of  biochemical  changes  in  the  blood,  body  fluids 
and  tissues  produced  by  cancer  cells  or  by  their  effect  on  normal 
tissues  or  organs  offer  promise  but  no  universal  test  is  in  sight. 
Several  groups  have  found  abnormal  amounts  of  normally  occurring 
substances  associated  with  a  few  types  of  tumors  but  these  relatively 
gross  changes  often  occvo*  after  the  cancer  has  metastasized.  Others 
have  found  some  abnormal  substances  in  body  fluids  of  cancer  patients 
but  these  are  rarely  consistent  or  early  enough  indicators  to  be  of 
real  aid.  Studies  of  certain  enzyme  levels  in  body  fluids,  such  as  alka- 
line phosphateise  and  lactic  acid  dehydrogenase,  offer  encouragement 
that  these  or  others  will  provide  more  reliable  means  of  detecting, 
diagnosing,  said  localizing  deep  seated  tumors.  Blood  and  urinary 
levels  of  various  metabolic  products  of  tumors  such  as  steroids  give 
soBK  leads  for  certain  types  of  tumors  but  methods  of  detecting  and 
identification  of  these  materials  are  still  laborioTis  and  inadeqviate. 
Dnmunologic  reactions  have  been  explored  and  have,  as  yet,  failed  to 
give  consistent  and  reliable  means  of  detection  and  diagnosis.  Effort 
along  this  line  is  continuing. 

Studies  are  in  progress  to  sectire  localization  of  radioactive 
materials  specifically  in  tumors.  This  method  has  had  some  success 
for  brain  tinnors  and  for  breast  tumors.  It  is  still  actively  under 
investigation  in  hope  of  securing  more  consistently  reliable  results. 
Dr.  R.  H.  Chamberlain  and  his  associates  at  the  University  of 
Pennsylvania  have  perfected  a  high- contrast  photographic  recorder 
for  scMining  for  tumors  made  radioactive  by  chemical  means. 

Physical  methods  like  ultrasonic  radiation  (not  unlike  radar 
or  sonar  methods  for  locating  airplanes  and  submarines)  are  being 
developed  and  tested  in  two  or  three  laboratories.  At  the  ISaiversity 
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of  Colorado,  Dr.  D.  H.  Howry  and  his  associates  have  a  "sojnascope" 
that  conveirta  ultra  sound  pulses  and  their  reflections  Into  visual 
images.  "Hiis  gives  some  promise,  particularly  for  the  diagnosis  of 
tumors  of  the  breast  and  liver. 

^nnis  far,  however,  the  most  reliable  methods  for  diagnosis  rely 
on  the  trained  eye  and  the  microscope.  Cytologic  methods  depend  on 
picking  up  cells  sloughed  off  or  scraped  off  a  tumor.  Adaptations 
of  the  Papanicolaou -Traut  method  for  detecting  cells  shed  from  the 
cervix  of  the  uterus  have  been  developed  for  detecting  tumors  of 
the  stomach,  lungs  and  bronchial  tree,  bladder,  colon,  etc.  Dr. 
Noman  Zamcheck  of  Boston  University  has  carried  out  a  rather  care- 
ful study  of  the  best  way  to  get  cells  from  the  Interior  of  the 
stomach.  After  trying  a  rough-surfaced  balloon  and  a  rotating  brxish 
to  capture  cells  for  diagnosis,  he  foxmd  that  washing  out  the  stomach 
with  salt  solutions  the  simplest,  least  damaging  and  most  likely 
viseful  method  for  picking  up  cancer  cells  for  microscopic  identifi- 
cation. New  methods  of  staining  suspected  groups  of  cells  are  being 
developed  and  exploited  in  the  expectation  that  significant  differ- 
ences between  nonnal  and  cancer  cells  will  be  revealed,  making  the 
recognition  of  cancer  cells  simpler  and  more  acc\irate. 

D.  Epldftmlology 

Surveys  of  populations  for  the  frequency  of  occttrrence  of 
cencer  as  a  whole  or  of  certain  sites  may  have  two  major  objectives. 
One  of  these  may  be  case-finding  to  determine  the  magnitude  of  a 
conmunity  problem  and  the  measures  to  be  instituted  to  establish 
better  control  of  the  situation.  Hils  type  of  study  is  appropriate- 
ly supjxDrted  by  special  project  funds  administered  by  the  Field 
Investigations  and  Demonstrations  Branch. 

Another  objective  may  be  to  discover  clues  as  to  etlologic 
agents  that  may  be  contributing  to  the  initiation  of  certain  types 
of  cancer.  Such  surveys  suggesting  certain  racial,  genetic,  cultviral, 
dietary,  viral,  chemical  or  other  environmental  factors  as  potential 
I'Ctrticipeuits  in  causing  cancer  may  lead  to  laboratory  or  field 
research  to  establish  the  relations,  or  to  measures  directed 
tcjward  elimination  of  the  eigents  and  to  the  prevention  of  cancer. 
Such  studies  add  to  our  knowledge  of  factors  Influencing  the  initia- 
tion of  cancer  and  of  means  for  prevention,  These  are  primarily 
research  approaches  and  knowledge  gained  anywhere  in  the  world  may 
provide  information  that  can  be  applied  to  the  control  of  cemcer  In 
the  United  States. 

Bras,  the  observation  of  high  frequency  of  oral  cancer  among 
certain  groups  in  India  with  peculiar  habits  in  the  use  of  Indian 
tobacco  has  led  to  grant -supported  study  of  the  biological  activity 
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of  chezBleally  separated  fractions  of  Indian  tobacco.  No  clear-cut 
results  have  yet  hecome  apparent.  Although  some  of  the  fractions 
have  caused  hyperplasia  In  the  skin  of  test  mice,  no  frank  cancers 
have  heen  Induced. 

Comparison  of  the  resvilts  of  these  studies  vlth  other  studies  In 
the  United  States  on  the  relation  between  tobacco  and  cancer  may  give 
some  leads  as  to  whether  differences  In  the  site  of  associated  cancers 
are  related  to  differences  In  tobacco  used.  Its  method  of  prepeoratlon 
for  consumption,  or  the  way  It  Is  used. 

Again,  the  reported  la^jresslons  that  primary  liver  cancer  In 
certain  areas  of  Africa  is  many  times  more  frequent  in  negroes  than 
In  non-negroes  in  the  saii^  locations  suggested  either  racial  or 
cultural  Influences  in  this  disease.  To  explore  this  problem.  It 
was  necessary  to  establish  the  frequency  rate  for  sH.  cancers  in 
these  localities  and  the  relative  frequency  of  liver  cancer,  ^is 
grant-supported  work  in  Johannesburg  confirmed  the  clinical  impres- 
sion and  provided  a  sotmd  basis  for  other  correlated  studies.  Pre- 
vious grant-supported  work  in  the  United  States  had  shown  that  race 
alone  could  not  be  the  only  factor  for  quite  different  rates  of  liver 
cancer  existed  for  negro  populations  in,  the  United  States .  A  grant- 
aided  symposium  on  liver  cancer  was  held  in  Africa  last  sianmer  and 
as  a  result  a  coErparatlve  pathologic  study  of  liver  cancer  in  Africa 
ejid  in  the  United  States  will  be  undertaken  in  the  coming  year  by 
Dr.  Paul  E.  Stelner  of  the  University  of  Chicago,  with  the  aid  of  a 
grant.  Through  this  and  other  investigations  It  is  hoped  to  clarify 
the  relationship  of  liver  cancer  to  liver  cirrhosis.  From  this  may 
come,  also,  leads  as  to  the  possible  role  of  diet,  infections,  and 
other  environmental  factors  that  may  be  Instrumental  agents  in  the 
development  of  primary  liver  cancer  whether  it  occurs  in  African 
natives  or  United  States  ci-tlssens.  Such  studies  are  expected  to  form 
&  basis  for  experimental  exploration  on  the  causative  factors  and 
means  for  prevention. 
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E.  Treatment 

Surgery  and  radiation  still  &re  the  only  means  of  curing  cancer 
end  these  methods  are  effective  only  vhen  the  cancer  is  localized  and 
before  it  has  spread  to  other  p-irts  of  the  body.  In  the  case  of  svir- 
gery,  developments  are  being  mttde  in  the  pre-  and  post -operative  care 
of  the  patient.  Through  the  application  of  new  information  on  blood 
transfusion,  the  use  of  blood  substitutes,  intravenous  feeding,  proDer 
nutrition,  the  administration  of  specific  hormones,  use  of  antibiotics 
to  control  infection,  end  similar  factors,  it  is  now  possible  to  put 
the  patient  in  better  con'iltlon  th«=n  ever  before  in  preparation  for 
surgery.  Similarly  these  same  factors  make  it  possible  to  keep  the 
pet lent  in  optimal  condition  after  surgery  and  hence  give  h!m  the 
greatest  chance  of  survival.  These  aspects  are  particularly  Important 
in  the  radical  tyjes  of  surgery  which  frequently  are  the  only  alter- 
n«itlve  in  cancer  patients.  For  exjjuple  the  extensive  surgery  necessary 
for  treatment  of  cancer  of  th^.:;  lung,  cancer  of  major  portions  of  the 
liver  and  the  digestive  tract  and  cancer  of  the  bladder  or  sex  organs 
vfhlch  may  have  spread  to  adjacent  organs  in  the  pelvic  region  can  now 
be  performed  with  much  greater  ch-inces  of  success  due  to  improvements 
in  pre-  and  post-operative  care. 

New  methods  are  being  devised  to  use  jjarts  of  one  organ  or  tissue 
to  replace  parts  of  another  th£,t  must  be  removed  because  of  cancer.  For 
exsmple,  pieces  of  the  intestine  of  the  patient  may  be  \ised  to  construct 
'-  new  bladder  or  to  replace  a  cancerous  section  of  the  esophagus.  New 
technics  have  been  developed  in  the  use  of  plastic  tubing  to  repair 
f.nd  replace  tubes  in  the  body  such  as  the  esophaigus  and  the  trachea 
nnd  in  the  application  to  plastic  surgery.  Questions  are  being  raised, 
hi-iwever,  about  the  wide  use   of  plastics  and  synthetic  resins  in  this 
w*iy  In  view  of  the  recent  demonstration  that  small  pieces  or  sheets  of 
H   1-i.rge  number  of  plfistics  induced  cancer  when  implanted  in  the  tissues 
or  unaer  the  skin  of  mice  or  rats.  Efforts  are  being  made  to  construct 
"surgical  blocks"  in  the  thigh  or  upper  arm  to  delay,  if  possible,  the 
spread  of  a  cancer  from  the  leg  or  lower  .'b.rm  to  the  rest  of  the  body, 
•flie  purpose  of  this  procedure  is  to  give  the  surgeon  time,  days  or 
weeks,  to  find  out  If  the  cancer  already  hes  spread  to  the  rest  of  the 
body  Jid  still  not  endfjiger  the  patient  by  permitting  the  cancer  to 
M-ore^d  during  this  period.  If  the  csncer  already  is  disseminated, 
there  Is  no  point  in  removing  the  liaib  in  an  effort  to  save  the  patient. 
These  examples  illustrate  only  a  few  of  the  many  ways  in  \rtiich  surgery 
in  general  and  surgery  for  cancer  in  p.rticular  is  being  improved  and 
developed. 

In  the  case  of  radiations,  the  conventional  X-rays  or  the  use 
of  radlxm  or  its  substitutes  such  as  radioactive  ceslvmi  or  cobalt,  the 
"cobalt  bonib",  are  still  the  treatment  of  choice  in  general.  If  the 
c  .ncer  is  loceilized  emd  accessible,  cures  can  be  effected.  Even  if  the 
Cincer  is  generalized  or  disseminated,  very  beneficial  palliative  effects 
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may  "be  obtained  In  some  types.  In  view  of  the  importance  of  these  con- 
ventional methods.  It  is  not  surprising  that  considerable  research  is 
going  on  to  devise  new  ways  to  ap  ly  them,  to  calibrate  them  and  to 
study  their  effects.  Fine  needles  or  nylon  tubes  containing  radium  or 
its  substitutes  may  be  Inserted  arotind  or  threaded  through  a  cancer  and 
may  then  be  removed  after  the  proper  exposure  is  obtained.  Rotational 
therapy  has  been  developed  in  which  the  patient  or  the  radiation  soturces 
rotates  in  such  a  way  thct  the  X-rays  are  continually  focused  on  a  can- 
cer within  the  body.  Because  of  the  rotation,  the  skin  and  superficial 
tissues  receive  much  less  radiation  thsn  the  cancer  tissue  on  which 
the  X-ray  beam  is  focused.  In  this  way  larger  amounts  of  radiation  can 
be  applied  to  the  cancer  without  causing  the  serious  btims  of  the  skin 
and  underlying  tissues  that  otherwise  would  resvilt. 

Strange  as  it  may  seem,  the  slcxle  problem  of  determining  the 
exact  dosage  which  a  specific  portion  of  tissue  within  the  body  recei- 
ves during  a  given  course  of  radiation  is  a  /ery  difficult  one. 
Since  this  problem  is  crucial  for  the  improved  application  of  radiation, 
it  is  welcome  news  that  much  progress  is  being  made.  ThroTigh  the  use 
of  plastic  models  which  simulate  living  tissues  in  their  absorption  of 
i^diation, of  the  direct  measurement  of  the  penetration  of  rays  or  parti- 
cles and  of  involved  mathematical  and  theoreticed  st\;uiies,  import.ant 
progress  has  been  made  in  the  determination  of  the  exact  amounts  of 
radiation  received  by  various  tissues  at  different  depths  within  the 
body  and  \jnder  different  carefully  controlled  conditions. 

Perhaps  the  most  striking  recent  application  of  radiations  to 
cancer  therapy  has  been  the  use  of  high  voltage  or  high  energy  radia- 
tions. Basically  this  procedtire  consists  of  accelerating  atomic  com- 
ponents such  as  electrons  to  inconceivable  high  speeds  by  the  proper 
application  of  extremely  high  voltages.  When  a  beam  of  these  accel- 
erated electrons  is  directed  against  an  appropriate  metsllic  target, 
high  energy  X-rays  are  produced.  During  the  past  several  years  Stsmford 
Utaiversity  constructed  a  billion  volt  linear  electron  accelerator  of 
this  type  Trtiich  occupies  most  of  a  large  bxiilding.  Recently,  however, 
under  the  supervision  of  Dr.  Henry  S.  Kaplan  at  Stanford  University,  a 
small  reproduction  of  this  huge  instrument  has  been  constructed  for 
clinical  and  biological  studies.  It  converts  six  million  volts  of 
electricity  into  high  energy  X-rays  with  an  intensity  of  100  roentgens 
per  minute.  The  X-ray  beam  can  be  sharply  focused  on  the  deepest  tissues 
of  the  body  and  yet  is  less  damaging  to  the  intervening  tissues  than 
are  the  ordinary  "softer"  X-rays.  The  full  possibilities  of  this  instru- 
ment have  not  been  explored.  However,  it  is  apparent  that  it  will  play 
an  important  role  in  the  treatment  of  certain  types  of  localized  cancer 
deep  within  the  body. 

Supervoltage  instruments  like  the  linear  accelerator,  betatron, 
electrostatic  generator,  etc.,  can  be  adapted  to  the  direct  use  of  the 
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electron  beam  for  therapy.   The  electrons  or  "heta  particles"  are  more 
easily  captured  by  tissue  than  X-rays  or  the  "gaunna  rays"  from  radixia 
so  that  it  may  be  easier  to  control  the  localization  of  their  damaging 
action. 

Althoxigh  the  ptirchaae  of  these  instruments  for  general  use  is  in 
progress  in  many  locaJ-ities,  great  care  and  caution  in  their  use  and  ouch 
reseeurch  on  the  appropriate  conditions  for  their  vise  must  be  eatployed. 
Studies  with  the  aid  of  current  grants  are  directed  toward  this  end  as 
well  as  to  an  eveduation  of  their  relative  value  in  therapy  of  cancer 
ais  compared  to  the  lower  voltage  radiation  instruments  that  have  been  In 
conventional  use  for  many  yeeurs.  These  instruments  are  of  great  value, 
also,  in  the  experimental  studies  of  the  biological  effects  of  high 
energy  Ionizing  radiation  and  of  mftans  to  ijrevent  or  counteract  Its 
deleterioxis  effects. 

•Hiere  are  several  other  new  developments  In  the  field  of  radia- 
tion therapy  that  ceai  be  mentioned  here  only  In  passing.  For  meuay  years 
It  has  been  Imown  that  the  thyroid  gland  selectively  concentrated  Iodine. 
When  radioactive  Iodine  became  generally  available  ten  years  ago,  it  was 
logical  to  expect  that  It  would  be  useful  In  the  Irradiation  of  thyroid 
cancer.  This  proved  to  be  true  in  an  appreciable  number  of  ceises  where 
the  cancer  tissue  reteilned  the  Iodine- concentrating  power  of  the  normal 
tissue.  More  recently,  radioactive  phosphorous  has  been  tisei  in  the  seuae 
way  for  tissues  like  bone  and  breast  where  it,  like  its  sister  element 
calcium,  Is  concentrated.  Now  attempts  are  being  made  to  apply  the 
principle  to  other  tissues  by  trying  different  radioactive  compounds, 
by  trying  to  hook  radioactive  elements  to  other  compounds  that  are  se- 
lectively absorbed  by  specific  tissues  and  by  trying  to  treat  ceoicer  cells 
chemiceilly  so  they  will  absorb  radioactive  compounds  that  will  not  pene- 
trate normal  cells.  Positive  results  in  this  area  will  greatly  expand 
the  usefulness  of  radiation  In  the  treatment  of  disseminated  cancer. 
Progress  in  this  direction  is  slow  but  productive  enough  to  give  encour- 
agement of  eventual  success. 

Before  leaving  this  subject,  the  problem  of  radiation  resistance 
should  be  mentioned.   In  some  types  of  cancer,  several  courses  of  X- 
rays  may  be  given  over  a  period  of  many  months.  Each  treatment  causes 
a  remission  but  each  succeeding  remission  is  shorter  and  shorter  until 
eventually  every  such  cancer  becomes  radio-resistant  and  no  longer  re- 
sponds to  radiation.  Efforts  are  underway  to  elucidate  the  cause  and 
solution  to  this  critical  problem.  THie   damage  to  the  cell  is  in  pro- 
portion to  the  amo\mt  of  X-rays  that  are  absorbed  suad  cause  ionization 
within  the  cell.   In  genei*al,  only  a  small  part  of  the  X-ray  Is  ab- 
sorbed by  any  cell  or  tissue  except  bone.   If  a  cancer  cell  or  tissue 
could  be  Induced  to  take  up  and  retain  some  compound  or  chemical,  of 
which  there  are  memy,  that  absorb  a  great  amount  of  X-rays,  the  cancer 
could  be  made  highly  sensitive  to  radiations.   Progress  in  this  area 
is  dependent  upon  a  fuller  knowledge  of  the  normal  physiology  of  the 
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cell  Tdilch  Is  sadly  lacking-.  Neveirfcheless,  important  steps  have  been 
made  and  there  Is  much  proBiise  for  this  and  similar  approaches. 

!lSie  converse  step  is  also  an  important  problem  euad  under  study, 
namely,  discovery  of  chemicals  or  substances  which  can  protect  cells 
tram  radiation  damage.  It  has  already  been  shown  from  grant  supported 
irork  at  the  Uhlversity  of  Chicago,  done  in  collaboration  with  investi- 
gators at  the  National  Cancer  Institute  that  Tinirradiated  cells  of  the 
spleen  or  bone  marrow  inoculated  into  animals  after  irradiation  that 
would  otherwise  kill  all  the  animals  will  preserve  life  and  will  pro- 
tect these  animals  from  most  of  the  tantoward  effects  of  radiation. 
Search  for  the  active  materials  and  the  mechanism  by  which  they  work  is 
in  progress.  Such  studies  have  iJigportant  public  health  and  industrial 
health  significance  as  well  as  military  connotations  as  we  move  further 
into  the  "atomic  age". 

Radiation  that  is  not  lethal  or  even  severe  appears  to  cause 
premature  "aging"  of  exposed  tissues,  Ejctensive  studies  of  the 
effects  of  radiation  exposure  in  monkeys  are  in  progress  to  learn  more 
of  the  early  and  late  changes  in  physiology,  structure,  and  psychology 
and  to  correlate  these  with  the  "aging"  of  xmexposed  individuals. 
These  studies  are  being  carried  out  through  a  series  of  coordinated 
studies  STipported  by  grants  from  the  National  Cancer  Institute  and  other 
Institutes  of  the  National  Institutes  of  Health  as  well  as  by  contracts 
from  the  Atomic  Energy  Connnission.  They  include  studies  of  the  in- 
duction of  cancer  by  irradiation  and  of  the  side  effects  of  cancer 
therapy. 

OJxe  problem  of  cancer  chemotherapy  may  be  summarized  in  several 
specific  steps  which  each  candidate  therapeutic  compoxand  goes  through, 
©iese  steps  are  to  find  or  synthesize  a  compound  with  growth  inhibiting 
activity,  to  test  the  affect  of  the  coii^)Otmd  on  animal  tumors  and  per- 
haps on  himien  ttimors  growing  in  animals  or  in  tissue  cultiire,  to  det- 
ermine its  pharmacology  and  toxicity  in  animals  so  the  safe  and  m^LXimal 
doses  can  be  predicted,  to  test  the  compound  cautiously  in  a  few  patients 
and,  if  still  promising,  to  apply  it  to  as  many  types  of  cancer  as 
possible  at  the  maximum  safe  dose  if  necessary. 

The  first  step  is  to  find  or  synthesize  coaipounds  that  will  destroy 
cancer  in  man.  This  may  be  considered  the  crux  of  the  whole  problem. 
If  we  had  some  way  to  know  which  compounds  to  synthesize  and  if  we 
could  devise  screening  tests  to  tell  us  which  compounds  would  be  active 
in  Bern,  the  problem  would  be  greatly  simplified,  ^e  choice  of  com- 
pounds to  be  synthesized  has  been  made  on  the  basis  that  a  theoretical 
compound  should  interfere  with  some  specific  activity  in  the  cell  or 
that  derivatives  of  a  moderately  active  compound  might  be  synthesized 
that  wo\ild  be  much  more  active.  Developments  in  this  latter  area  have 
some  discouraging  aspects.  For  example,  there  are  several  compounds 
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(urethane,  nitrogen  mustard,  6  -  mercaptopurlne)  that  have  shown  pro- 
found and  prolonged  peuLllatlve  effects  on  specific  types  of  cancer. 
MFuay  derivatives  of  these  compoimdfl  have  been  synthesized  in  the  hope 
that  some  of  them  might  he  more  effective  and  less  toxic  than  the 
original  one  .   In  general,  however,  this  has  not  tui-ned  out  to  be  the 
case. 

Tixe  other  beuiis  for  choosing  compounds  to  synthesize  depends  ui>on 
an  intlnate  knowledge  of  the  chemical  machinery  of  the  cell  so  com- 
pounds may  be  produced  to  block  this  machinery.  Hxc  basic  principle  of 
this  approach  is  to  prepeure  a  contpound  sufficiently  similar  to  some 
normal  component  of  the  cell  so  it  will  be  incorporated  into  the 
chemical  machinery  of  the  cell  and  yet  sufficiently  different  so  it 
will  block  the  machinery  and  sxifficiently  stable  so  the  cell  cannot 
convert  it  into  some  harmless  compound.  Finally,  the  compound  should 
act  on  cancer  cells  but  not  on  normal  cells.  TSiese  are  stringent  re- 
quirements to  meet.  Nevertheless,  compo\inds  that  fulfill  most  of  these 
requirements  are  now  available  such  as  the  anti-folics,  which  are 
cjialogues  for  euid  prevent  the  cells  from  utilizing  the  important 
v^.t-amin,  folic  acid.  Since  progress  in  this  area  depends  so  much  on 
i^oaowledge  of  the  coniplex  chemistry  of  the  cell  and  on  chemical  dif- 
ferences between  normal  amd  cancer  cells,  there  obviously  is  a  great 
deal  of  work  to  be  done.   On  the  other  hand,  in  no  other  area  has 
more  progress  been  made.  A  number  of  developments  in  this  area  have 
been  described  earlier  in  this  report.  A  great  deal  of  important  work 
is  going  on  and  almost  every  week  a  new  enzyme  or  a  new  chemical 
involved  in  normal  or  ceuacer  cell  growth  is  rei>orted.  As  a  result  of 
additional  funds  available  this  year  for  cancer  chemothei^py  literally 
hundreds  of  new  compounds  are  being  synthesized  for  each  of  which  there 
is  some  reason  to  believe  it  may  interfere  with  cell  growth. 

It  is  most  xinfortunate  that  there  is  no  preliminary  screening 
method  to  tell  us  whether  a  compoxmd  will  be  effective  on  human  cancer. 
Of  course  it  is  vmethical  to  use  new  and  vintried  compovmds  directly  on 
'vvtlents.  The  only  alternative  is  to  test  such  compounds  on  animal 
C'-'ncers  growing  in  their  normal  hosts  or  on  pieces  of  human  cancers 
erown  in  animals  or  in  tissue  culttire.  We  know,  however,  that  animal 
c?j3cers  are  not  the  same  as  h\iman  cancers  and  that  even  human  cancer 
tissu« growing  in  animals  or  in  tissue  culture  are  not  the  same  as 
irtien  they  are  growing  in  man. 

Despite  the  difficulties  there  has  been  a  marked  increaise  in  the 
screening  of  compounds.   In  addition  to  the  synthesized  compounds  men- 
tioned above,  a  large  number  of  crude  products  of  bacteria  and  other 
microglological  orgeinisms  (so-called  smtl-blotic  brews),  other  natural 
products  such  as  hormones,  viruses  and  many  other  types  of  material 
with  therapeutic  possibilities  are  being  screened  against  at  least 
several  different  types  of  tumors  in  animals.  Part  of  the  Increased 
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activity  In  synthesis  and  screening  Is  being  supported  by  contracts  through 
the  Cancer  Chemotherapy  National  Service  Center  axad.  vlll  be  discussed  else- 
^ere  In  this  report. 

'Sae  results  of  some  of  the  screening  programs  are  Illustrated  by  the 
vork  of  Dr.  Margaret  R.  Lewis  and  her  associates  at  the  Wis  tar  Institute 
of  Anatony  and  Biology  who  have  found  a  number  of  compounds  that  are  ef- 
fective In  Inhibiting  tumor  growth  In  animals.  The  con^und  ^-(para  - 
dlmethylamlnostyryl )  qulnoUne  and  closely  related  derivatives  caused 
lymphomas  to  disappear  within  5  to  12  days  In  all  of  300  rats  treated. 
Similarly  treated  adenocarclnoueis  regressed  in  18  to  30  days  bvt  sarcomas 
continued  to  grow  despite  treatment.  Drs.  Roland  K.  Rd>ins  and  C.  C.  Cheng 
of  New  Mexico  Highlands  University,  working  with  Dr.  T.C.  Hsu  of  the  M.D. 
Anderson  jfospital  and  Tumor  Institute  found  that  ^-aminopyrazolo  (3»^--d) 
pyrimidine  selectively  damages  cancer  cells  in  tissue  cultxire. 

This  compound  was  effective  against  HeLa  cells,  a  strain  of  cells 
originating  from  an  epidermoid  carcinoma  of  the  cervix  in  a  patient. 
It  also  was  effective  against  cells  of  the  B-3  mouse  carcinoma.  Osll 
division  was  markedly  reduced  in  the  tumor  tissues  but  not  in  homolog- 
ous normal  tissue. 

For  the  most  part,  information  about  the  pharmacology  and  toxicity 
of  a  coispound  is  obtained  through  the  use  of  conventional  methods ;,  althoxigh 
sometimes  a  new  type  of  costpound  requires  the  development  of  new  technics. 
This  work  is  directed  toward  the  practical  problem  of  determining  the 
lethal  or  killing  dose,  the  maximum  tolerated  dose  and  the  most  effective 
dose.  Frequently  the  most  effective  dose  is  the  same  as  the  maximum 
tolerated  dose  iand  there  is  very  little  difference  between  the  latter 
and  the  lethal  dose.  Therefore,  these  studies  must  be  done  very  care- 
fully in  smlmals  before  the  compound  can  be  tried,  even  with  great 
caution,  in  man.  This  work  is  very  time  consiaming  and  were  it  not  for 
the  fact  that  only  a  small  proportion  of  corapotmds  show  promise  ^Ich 
justifies  such  studies,  this  aspect  would  become  a  bottleneck  for  the 
whole  chemotherapy  effort  in  the  country. 

As  fteauently  is  true  in  scientific  investigation,  the  by-product 
of  this  work  often  is  more  Ijnportant  than  the  stated  objective.  In  the 
process  of  determining  dosage  and  pharmacology  of  a  compound,  a  complete 
study  is  made  of  vba.t  happens  to  the  compound  in  the  animal  and  what 
effects  it  has.  How  is  it  changed  chemically?  Does  It  effect  specific 
tissues?  How  is  it  exerted?  Is  it  selectively  concentrated  in  any 
tissue?  Answers  I  to  these  q\iestlons  are  of  the  utmost  importance  because 
they  contribute  information  on  how  the  cell  machinery  is  affected  and 
may  offer  leads  to  the  development  of  related  corapoxmds  with  a  highly 
specific  effect  and  may  open  up  completely  new  approaches  to  the  whole 
problem. 
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Space  pcx-init3  mention  hor*?  of  only  the  highlights  of  the  huge 
anmint  of  resdrch  ooncerned  with  the  tri'il  and  use  of  chemotherap- 
eutlc  compounds  in  man.  During  the  past  year  no  new  highly  promising 
compounds  have  materialized.   However,  much  work  has  been  done  and 
important  information  obtained  about  several  promising  compounds  that 
became  available  recently.  For  example,  Drs.  John  Louis,  Looxis  R. 
Limarzi  and  William  R.  Best  at  the  University  of  Illinois  College  of 
Medicine  have  produced  successful  and  even  dramatic  palliation  in 
2k   patients  with  chronic  granxilocytic  leukemia  with  the  compound 
myleraui  (l,  U^-vis  (methyl  sulfonoxy)  butane).  Somewhat  similar  results 
have  been  reported  by  Drs.  George  A.  Hyman  and  Alfred  Gellhom  of  Colvan- 
bla  University,  who  produced  remissions  for  up  to  k-Q  months  in  17  out 
of  21  letikemlc  patients. 

An  eiromatic  nitrogen  mustard  (p-(N,  N-di-2-chlorothyl)  amino  phenyl 
butyric  acid)  commonly  called  C3-13kS  has  been  found  to  be  beneficial  in 
the  treatment  of  chronic  lymphatic  leukemia.  In  the  past  X-rays  have 
been  the  accepted  treatment  for  this  type  of  cancer.  Dr.  Byron  E.  Hall 
also  has  foimd  this  compound  useful  as  an  adjunct  therapeutic  measure 
in  patients  with  mallgaant  lymphcraa,  chronic  leiikocytic  leukemia  and 
nycosls  fungoides.  Dr.  J.  S.  Allman  and  his  associates  at  the  Univer- 
sity of  Utah  have  confirmed  the  therapeutic  effects  of  CB-IS'+S.   In  8 
patients  with  chronic  lymphocytic  leukemia,  they  foxmd  this  compound  was 
effective,  well  tolerated  and  safe  for  the  short  periods  tised.  Dr. 
Charles  A.  Doan  and  his  colleagues  at  Ohio  State  University  also  found 
that  CB- 13^+8  seemed  to  be  of  some  value  in  Uo  patients  with  Hodgkln  3 
disease. 

A  new  development  in  cancer  chemotherapy  during  the  past  year  is 
the  orgeLnization  of  some  half  dozen  cooperative  chemotherapy  groups  in 
variovis  parts  of  the  country  each  of  which  combinag  the  efforts  and 
talents  of  four  to  six  investigators  from  several  institutions  to  attack 
one  or  another  aspect  of  this  problem.  From  ^reports  of  some  17  chemo- 
therapy clinics  presented  at  the  Third  International  Cancer  Congress 
in  Detroit  in  Jime  195^,  it  became  apparent  that  it  was  quite  impossible 
to  compare  the  results  from  one  clinic  with  those  from  others  because 
each  clinic  carried  out  the  studies  xinder  different  conditions  and  no  one 
of  them  co\ild  handle  enough  patients  to  obtain  definitive  evaluations 
of  therapeutic  effectiveness  in  a  short  time.  To  obviate  these  difficul- 
ties cooperative  chemotherapy  groups  have  been  formed.  Each  group  of 
Investigators  decides  to  concentrate  its  efforts  on  the  same  candidate 
igents  in  a  few  selected  types  of  cancer,  to  follow  the  same  protocol 
and  insofar  as  possible  to  carry  on  their  stiidies  in  exactly  the  same 
way.  In  this  manner  the  results  will  be  con^jarable  and  the  total 
number  of  patients  studied  by  any  single  group  will  be  large  enough 
so  the  results  can  be  analyzed  statistically. 
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As  in  the  case  of  radiation,  the  development  of  resistance  to 
chemotherapy  is  a  serious  problem.  Ultimately  all  types  of  cancer  be- 
coBie  resistant  to  treatment  with  chemicals  even  thou^  they  may  respond 
very  veil  at  first.  Attempts  are  being  made  to  get  around  this  diffi- 
culty by  using  one  compoxtnd  for  a  while  and  then  use  another  conrpovind 
and  perhaps  still  a  third.  The  resistance  to  one  compound  does  not 
necessarily  carry  over  to  another.  Although  these  steps  have  prolonged 
the  lives  of  many  patients,  there  still  is  no  solution  to  this  problem. 

Continuing  efforts  are  being  made  to  treat  patients  with  a  com- 
bination of  two  or  more  compoiinds  at  the  same  time.  If  one  thinks  of 
the  chemical  machinery  in  the.  cancer  cell  as  a  chain  of  chemical  pro- 
cesses. It  appears  that  a  certain  compound  may  weaken  one  link  in  this 
Chain.  However,  the  cancer  cell  can  still  recover.  If  two  or  more 
cosrpounds  were  used  which  acted  in  different  ways  and  hence  weakened 
two  or  more  different  links  in  the  chain,  it  might  be  possible  to 
actually  break  the  chain  and  destroy  the  cancer.  Although  interesting 
results  have  been  obtained  in  this  way,  it  is  still  too  early  to  say 
whether  this  approach  is  to  play  an  in^rtant  role  in  chenKJtherapy. 

There  is  increasing  evidence  that  chemotherapy  can  serve  a  use- 
ful function  with  cancer  surgery.  It  has  long  been  known  that  surgery 
for  cancer  may  leave  loose  cancer  cells  in  the  wound,  m  the  case  of 
fairly  well  localized  cancer,  the  wound  may  be  washed  with  much  greater 
concentrations  of  chemotherapeutic  compounds  than  could  safely  be  in- 
jected into  the  body.  Also,  some  loose  cancer  cells  may  get  into  the 
blood  and  start  new  centers  of  cancer  in  other  tissues.  The  possibility 
that  this  may  be  prevented  by  the  injection  of  chemotherapeutic  compounds 
after  surgery  is  under  extensive  investigation.  It  is  well  known  that 
a  piece  of  mouse  cancer  transplanted  to  a  normal  mouse  is  partictilarly 
siisceptible  to  treatment  during  the  first  few  days  after  transplanta- 
tion and  before  it  becomes  established.  On  the  same  basis,  it  may  be 
that  these  wandering  cancer  cells  also  are  svisceptible  to  even  a  com- 
paratively moderate  dose  of  some  chemotherapeutic  compound.  Prelim- 
inary trials  in  this  direction  give  suggestive  hope  for  benefit,  but 
it  is  much  too  early  to  Judge  whether  or  not  the  method  will  be  effect- 
ive. 

A  disctassion  of  cancer  therapy  would  not  be  complete  without  mention 
of  the  special  problems  and  possibilities  concerned  with  hormones.  The 
growth  of  certain  secondary  sex  organs  such  as  the  prostate  gland  in  men 
and  the  breasts  in  women  is  controlled  emd  stimulated  by  the  respective 
sex  hormones.  Frequently,  cancers  of  these  organs  retain  this  hormone 
dependent  characteristic  of  the  normal  tissue  and  the  cancer  may  practi- 
cally disappear  upon  removal  of  the  sex  glands  that  produce  the  hormone. 
Or,  since  the  male  and  female  hormones  interfere  with  or  neutralize  the 
activity  of  each  other,  similetr  effects  may  be  obtained  by  treating 
prostate  cj.ncer  with  female  hormones  and  breast  ceincer  with  male  hormone. 
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Probably  the  most  striking  of  all  cancer  therapy  results  have  been 
obtained  by  one  or  einother  treatment  in  this  way.   An  aged  man, 
VTRcked  vlth  pain  emd  filled  vlth  metastases  of  prostatic  cancer 
may  appear  practically  well  in  a  matter  of  weeks. 

Unfortunately,  this  is  not  the  whole  story.  As  in  the  case 
of  resistance  to  radiation  and  chemotherapy,  these  cancers  ultimately 
become  independent  of  hormonal  control  and  resume  their  growth  until 
death.  Also,  it  is  now  known  that  when  the  sex  glands  are  removed, 
the  adrenal  glands  try  to  make  up  this  loss  by  producing  sex  hormones. 
Tbere  is  some  evidence  that  sex  hormones  also  may  be  produced  by 
other  tissues  under  these  circumstances.  Since  the  advent  of  corti- 
sone, it  has  been  possible  to  keep  patients  alive  and  fairly  well 
for  qviite  long  periods  even  after  the  removal  of  both  the  adrenals 
and  the  sex  glands.  Some  of  the  hormones  also  are  very  useful  in 
the  treatment  of  leukemia.  The  development  of  this  field  is  opening 
up  many  new  approaches  to  the  treatment  of  cauacer.  Thus  far,  how- 
ever, they  have  resulted  only  In  prolongation  of  life  in  relative 
comfort. 

■niere  is  a  growing  interest  in  the  use  of  viruses  to  treat 
cancer.  Several  years  ago  several  types  of  "iruses  were  found 
which  destroyed  cancers  in  mice.  Unfortunately,  however,  these 
viruses  subsequently  also  killed  the  mice.  This  work  has  led  to 
efforts  to  modify  the  viriis  in  any  one  of  many  ways  so  it  would 
selectively  destroy  only  cancer  cells.  Perhaps  the  most  outstanding 
example  of  this  type  of  activity  was  discovered  when  a  group  of 
viruses,  called  the  APC  viruses  because  they  were  obtained  from 
the  adenoids,  the  pharynx  and  the  conjunctiva,  were  added  to  HeLa 
cells  (cervical  carcinoma  cells)  in  tissue  cultvire.  The  cancer  cells 
were  destroyed  with  amazing  rapidity.  When  these  viruses  were  in- 
jected into  cervical  carcinomas  in  patients,  similar  results  were 
obtained.  However,  a  few  of  the  cancer  cells  apparently  became 
Immune  to  the  viruses  and   survived  and  the  cancer  always  recunred. 
Nevertheless  these  results  have  stimulated  a  great  deal  of  activity 
in  this  area  and  a  number  of  promising  avenues  are  under  investigation. 

In  sunmary,  it  is  apparent  that  except  for  localized  cancer 
that  can  be  treated  successfully  by  surgery  or  X-rays,  all  of  the 
chemotherapeutic  efforts  are  only  palliative.  However,  this  in 
itself  has  been  a  great  contribution  to  the  comfort  and  welfare  of 
many  patients  and   their  fcimllies.  Perhaps  of  greater  importance  is 
the  fact  that  a  huge  fund  of  information  and  a  number  of  promising 
leads  have  been  obtained  on  the  basis  of  which  we  now  have  some  ideas 
in  which  directions  to  go. 
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APPEHDIX  II 

When  the  National  Cancer  Institute  Act  was  passed  by  Congress 
in  1927;  the  Surgeon  General  appointed  a  committee  of  leading  scient- 
ists to  formulate,  as  far  as  this  coiild  be  done,  the  fundamental 
aspects  of  the  cancer  problem  and  to  suggest  various  lines  of  work 
which  merited  investigation.  The  last  sentence  of  the  report  of  the 
comnittee  reads  as  follows :  "In  any  program  for  cancer  research, 
patience  and  the  adoption  of  a  long-time  point  of  view  are  absolutely 
essential. "  This  certainly  is  still  true  today.  However,  we  have 
reason  to  believe  that  the  point  of  view  need  not  be  nearly  as 
"long-time"  as  it  was  then. 
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9.  IF  Tins  FRCJECT  HESIMBLBS,  CWTLHSNTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  DI  THE  PUBLIC  HEALTH  SERVICE  ('-WITHOUT  INTERCHANGE  OF 
FERSOriNEL,  FACILITIES  OR  FUITDS),  IDENTIFY  SUCH  RESEARCH: 
This  project  pfrallels  the  research  fellowships  grant  programs  of 
the  other  categorical  institutes  of  the  National  Institutes  of  Health 
and  of  the  non-categorical  program  of  the  Division  of  Research  Grants 
but  differs  in  the  fields  in  which  fellowships  are  awrrded.  Staff 
scientist  members  of  research  laboratories  and  of  this  Branch  of 
the  National  Cancer  Institute  serve  as  members  of  the  Cancer  Renearch 
Specialty  Board  for  reviev/  and  recommendation  as  to  award  of  Cancer 
Research  Fellowships.  The  Division  of  Research  Grants  completes  the 
award  for  the  Surgeon  General  and  processes  approved  awards  for 
pajonent  from  fellowship  funds  of  the  National  Cancer  Institute,  and 
the  fiscal  audit  thereof, 

10.  PROJECT  DESCRIPTION 

Objectives:  To  encourage,  promote,  and  support  the  research  training 

of  well-qualified  candidates  in  basic  science  and  clinical 
fields  pertinent  to  cancer  to  the  end  that  more  and 
better  qualified  investigators  v/ill  be  enlisted  in  the 
attack  on  the  problems  of  cancer  at  all  levels. 

Methods:  A,  Provision  of  funds  for  the  award  of  predoctoral,  post- 
doctoral and  special  fellowships  for  training  in 
research  in  fields  pertinent  to  the  problem  of 
neoplastic  growth, 

B,  Review  by  Central  Qualification  Board  and  Cancer  Research 
Specialty  Board  of  all  applications  submitted  by 
candidates  for  fellowships  in  fields  related  to  research 
on  neoplastic  gro^^fth, 

C,  Survey  of  the  numbers,  types,  fields  of  study,  subsequent 
activities  and  scientific  progress  of  the  candidates 
selected  for  support  and  of  those  not  so  selected, 

D,  Interviev/s  \d-th  candidates  and  potentiaJ.  candidates, 

E,  Maintenance  of  liaison  with  the  Office  of  Fellov;ships , 
Division  of  Research  Grants,  Nat'ional  Institutes  of 
Health,  through  which  the  detailed  administration  of 
this  program  is  effected  and  participation  in  the  v;ork 
of  the  FellOTfships  Boards  in  selecting  candidates  for 
the  award  of  Fellowships, 

F,  Maintenance  of  liaison  and  exchange  of  information  v;ith 
other  governmental  and  non-governmental  agencies  in 

this  country  and  abroad  with  lilce  interests,  responsibil- 
ities, and  programs  in  order  to  promote  collaborative 
efforts  and  to  avoid  unnecessary  and  undesirable  dupli- 
cation of  effort.  Organizations  of  this  type  include  the 
National  Science  Foundation,  Anerican  Cancer  Society, 
Damon  Runyon  Memorial  Fund,  Jane  Coffin  Ghilds 
Memorial  Fund,  Anna  Fuller  Fund,  National  Academj'-  of 
Sciences  and  National  RoReaToh  Council,  RockefelTer 
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F,  Foundation,  Commonwealth  Fund,  the  John  and  Mary  R, 
Markle  Foundation,  and  numerous  others, 

G,  Preparation  of  special  and  regular  reports  for  the 
information  of  the  National  Advisors'"  Cancer  Council,  the 
Director  of  the  National  Cancer  Institute,  the  Director 
of  the  National  Institutes  of  Health,  the  Surgeon 
General,  the  Bureau  of  the  Budget,  members  of  Congress 
and  congressional  committees  as  to  needs,  activities, 
opportunities,  etc.  for  training  new  recruits  in  the 
scientific  areas  germajie  to  cancer  research, 

i3inmary  of  Actions? 

The  following  table  summarizes  the  number  and  dollar  value  of  the 
iellowship  and  supply  grants  awarded  during  calendar  year  1956; 

Number     Amount 

Part-time  medical  25  I   74-,096 

Predoctoral  157  361,590 

Postdoctoral  111  4-51,^75 

Special                           12  102,188 

Total  fellowships         .  312  |1, 015, 4-06 

Supply  gra-nts  53  26,057 

Total  ax-rards  365  $1,042,4-63 
I 

ihus  a  total  of  312  promising  young  and  experienced  older  scientists  were 
ided  in  securing  research  training  in  fields  bearing  on  the  cancer  problem, 
including  many  aspects  of  biology,  chemistry,  physics  and  medicine. 

The  part-time  medical  student  fellowships  are  part  of  an 
,nter-Institute  coordinated  program  designed  to  give  individuals  interested 
XI   a  research  career  the  opportunity  of  early  participation  in  established 
■esearch  programs  during  the  summer  or  other  periods  of  the  year  when  they 
'■an   interrupt  their  regular  instructional  program.  Through  this  experience, 
.t  is  hoped  they  will  be  stimulated  to  continue  their  interest  and 
levelopment  in  a  research  career, 

Predoctoral  Fellows  have  already  set  their  goals  for  careers  in 
•esearch  and  teaching.  They  are  embarked  on  a  program  of  training  in 
•esearch  methods  and  conduct  of  research  that  will  lead  to  an  advanced 
[egree  (Ph.D.  or  its  equivalent). 

Postdoctoral  and  Special  Fellows  are  expanding  their  research 
iraining  and  experience  under  the  supervision  of  or  in  association  with  a  mature 
icientist  prepa.ratory  to  taking  their  places  as  investigators  and  teachers  in 
ihe  research  and  educational  centers  of  the  United  States,  The  currently 
•ecognized  shortage  of  adequately  trained  research  personnel  to  staff  these 
centers  and  to  conduct  the  investigations  desired  by  the  American  people 
imphasizes  the  need  for  expanded  and  constant  replinishment  of  the  pool  of 
•esearch  manpower  which  enables  this  nation  to  make  continued  progress  in 
ledical  ajid  scientific  research.  Approximately  90  per  cent  of  the  scientists 
)reviously  trained  under  this  program  are  now  actively  engaged  in  research 
)r  teaching,  or  both,  of  medical  subjects  related  to  cancer. 
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Summary  of  Actions  (Continued) 

In  addition  to  the  promise  of  future  contributions  from  these 
j   trr-lned  persons,  they  are  producing  significant  additions  to  our 
kn. -rledge  while  still  in  training. 
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DIRECT 
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!lU.__ ^ __«_______ 

COOPERATING  UNITS  OF  I'HE  PUBLIC  HEALTH  SERVICE,  OR  OTHER  ORGANIZATIONS, 
PROVIDING  FU^IDS,  FACILITIES,  OR  PERSONNEL  FOR  THIS  PROJECT  IN  FY  1957- 
The  Office  of  Fellowships,  Division  of  Research  Grants,  National 
Institutes  of  Health,  provides  the  part-time  services  of  personnel 
<^nd  of  facilities  for  receipt  of  cancer  research  fellowship  appli- 
cations, their  assignment,  duplication,  and  preliminary  revie^f  as 
to  conrpleteness,  and  for  interviews  when  feasible.  The  Central 
Qualifications  Board,  comprised  of  representatives  from  other 
Institutes  as  well  as  the  Chief  of  this  Branch,  reviews  applica- 
tions as  to  their  sptisf action  of  minimum  Qualification  requirements, 
aids  in  assignment  of  applications  to  the  appropriate  Specialty- 
Fellowship  Boards  for  review,  and  sets  the  range  for  stipends  for 
special  fellowships  as  guides  to  the  Specialty  Boards,  thus  assuring 
some  degree  of  uniformity  of  action  of  the  Specialty  Boards,  Staff 
scientist  m^nbers  of  research  Laboratories  end  of  this  Branch  of 
the  National  Cancer  Institute  serve  as  members  of  the  Cancer  Research 
Specialty  Board  for  review  end  recommendation  as  to  award  of  Cancer 
Research  Fellowships o  The  Division  of  Research  Grants  completes  the 
award  for  the  Surgeon  General  end  processes  approved  awards  for  pay- 
ment from  fellowship  funds  of  the  National  Cancer  Institute,  and  the 
fiscal  audit  thereof. 
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Y.   R.G.  Mesder,  Chief 
PRINCIPAL  INVESTIGATOR 


8. 


O.M.  Ray,  Deputy  Chief 
OTHER  BiVESTIOATQRS 


9.  IP  IBIS  FHOJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOin?  INTERCHANGE  OF  PER- 
S(»JNEL,  FACILITIES  OR  PVNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO«(S)  IP  WIIHIN  NIH).  This  project  resembles,  coinplements,  end 
psrtielly  psrsllels  similar  training  programs  in  the  Wptionpl  He?=rt 
Institute,  National  Institute  of  Mental  Health,  Nstionfl  Institute 
of  Neurological  Diseases  and  Blindness,  Uationsl  Institute  of 
Arthritis  and  Ntetsbolic  Diseases.  It  is  directed,  however,  at 
training  research  personnel  in  the  areas  pertinent  to  cpncer. 

10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Authorization  of  a  program  to  increase  trained  manpower  in  csncer 
research  was  established  in  the  appropriation  bill  for  f.y.  1957  ^nd  the 
sum  of  $1,200,000  was  set  aside  for  this  purpose.  Of  this  sum  $700,000 
was  from  funds  eaimarked  by  the  Congress  for  cancer  chemotherapy  ?nd  $500,000 
from  funds  designated  for  non- chemotherapy,  i.e.  other  aspects  of  research 
training  than  cheriotherapy. 

A  Council  Conanittee  on  Research  Training  x/as  established  at  the  request 
of  the  N?tion'il  Advisory  Cancer  Council  to  develop  policies,  plsns  and  pro- 
cedures, ^nd  to  make  recoiriraend<-tions  to  the  Council  regarding  research  training 
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grnnt  rppllcfttlons.   The  Committee  drew  up  b   report  vhlch  wns  adopted 
by  the  Council. 

In  summary,  the  <^lms,  policies,  developments,  trends  and  plnns 
of  the  program  pre  ps  follows : 

AlfS  - 

The  chief  objectives  of  the  progrpjns  pre  to  increrse  scientific 
m- npower  in  the  biological,  chemicpl  ?nd  physlcrl  disciplines 
-nd  r'reRS  of  investlgetion  thr>t  pre  considered  pertinent  to 
research  on  the  problem  of  cencer,  its  cpuse(s),  dir^gnosis, 
therapy  pnd  prevention.  Althoiigh  there  is  some  evidence  of 
m- npower  shortpge  in  some  arepB  pud  disciplines  important 
for  C'=iicer  research,  it  was  the  opinion  of  the  Committee  thpt 
the  needs  are  so  wldesprep.d  in  nearly  f11  of  these  fields 
th<-t  none  should  be  excluded  ss  a  potent iril  opportvmlty  for 
tr-ining  of  scientists  who  will  contribute  to  new  knowledge 
of  the  crncer  problem. 

In  general,  the  program  contemplates  training  st  all  levels 
ranging  from  advanced  special  training  through  postdoctoral  end  pre- 
doctorpl  stp_ges  to  special  programs  for  treining  of  technicpl  per- 
sonnel, pnd  for  developing  the  research  interests  pnd  potential  of 
prebpchelor  and  precollegipte  students  end  of  teachers  at  the  college 
T-d  secondary  school  level   In  view  of  the  limited  funds  available 
to  meet  the  reouests  in  excess  of  those  funds,  the  Coxmcil  has  for 
the  present  given  more  favorable  considerrtion  to  those  progrpms  th-it 
will  provide  training  rt  predoctoral,  postdoctoral  ?nd  advanced  levels. 

Tr-inlng  grants  permit  selection  of  candidates  and  determination 
of  stipends  by  the  program  director  at  the  training  center.  In  eddltlon 
to  stipends,  the  training  gr^^nt  may  provide  for  additlon<'l  staff,  research 
e-iuipment  and  supplies,  and  other  costs  essential  to  the  training  of 
research  i>ersonnel. 

S\grm?ry  of  Actions  : 

Twenty-one  applications  requesting  $1,672,279  have  been  received 
during  the  less  than  6  months  of  the  calendar  year  since  the  program 
was  authorized  in  the  amount  of  $1,200,000.  Of  these,  6  requested 
$781,58^  for  training  in  areas  related  to  chemotherapy  of  cancer  pjid 
all  were  graJited  but  in  the  total  reduced  rmovint  of  $395 f  13^-     The 
remaining  15  recuested  $890,695  for  training  in  areas  of  cancer 
research  other  than  chemotherapy.  Of  these,  9  have  been  granted  in 
the  reduced  amount  of  $1+23,933  while  2  for  $38,333  were  disapproved. 
The  remaining  k   requesting  $127^108  ere  pending  final  review.  Tims 
the  totals  of  research  training  grants  awarded  during  the  calendar 
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year  were  15  in  number  for  $819,067.  Applications  for  review  in  calendar 
year  1957  include  the  h  received  in  1956  but  deferred  or  not  yet  sub- 
mitted to  the  Cotincil.  Others  are  in  process  and  will  be  handled  by 
the  National  Advisory  Cancer  Ootmcil  during  the  next  few  months. 

Bie  training  prograns  supported  thus  far  with  earmarked  chemo- 
thersiy  funds  cover  such  areas  as  steroid  biology  and  blochenistry, 
clinical  and  psthophysiology  research,  pharmacology,  and  experimental 
chemotherapy.  Those  supported  by  training  grant  fiinds  not  earmarked 
for  chemotherapy  will  provide  training  in  biochemistry,  experimental 
surgery,  ©nalyticel  cytology  (including  electron  microscopy)  end 
histochemistry,  biology,  genetics,  viruses  pud  immunology,  radio- 
biology  and  radiotherapy. 
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U.  XDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
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FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 
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Biometry  Branch 
Snmmarv  Report.  19'?6 


The  most  important  single  event  during  last  year  for  the  Biometry- 
Branch  was  the  administrative  and  resultant  ftinctional  reorganization.  The 
Epidemiology  Section  was  transferred  to  the  Field  Investigations  and  Demon- 
strations Branch,  At  the  same  time  the  bioraetric  activities  were  divided 
into  the  three  sections  of  Demography,  Experimental  Statistics  and  Clinical 
Biometry.  This  expansion  was  the  result  of  the  extension  of  the  program  into 
collaborative  efforts  with  the  Cancer  Chemotherapy  National  Service  Center. 
One  of  the  main  activities  of  the  Clinical  Biometry  Section  is  the  development 
of  end  results  evaluation  in  the  treatment  of  cancer  with  particular  emphasis 
on  the  use  of  chemotherapy.  Within  the  framework  of  the  Cancer  Chemotherapy 
National  Service  Center  was  organized  the  Therapeutic  Trials  Section  with 
main  emphasis  on  the  designing,  organizing  and  supervising  of  clinical 
therapeutic:  trials. 

Att«iched  herewith  are  detailed  reports  of  the  activities  of  the 
Office  of  the  Chief  and  15  separate  projects.  Of  these  15  projects  12  rep- 
resent continuatipn  of  investigations  which  were  reported  last  year.  Of 
these  12,  two  have  been  completed.  The  first  one  is  the  study  performed  by 
the  National  Cancer  Institute  in  collaboration  with  the  Bureau  of  Census 
which  for  the  first  time'  analyzes  the  smoking  habits  among  the  population 
Of  the  United  States.  The  survey  allowed  testing  of  models  on  the  relation- 
ships between  smoking  and  lui^  cancer,  and  showed  that  data  on  this  subject 
obtained  from  special  studies  £ire  compatible  with  lung  cancer  experience 
observed  for  the  total  population.  The  Public  Health  Monograph  reporting  on 
this  survey,  it  is  felt,  will  remain  as  a  standard  work  on  the  subject  for 
many  years  to  come. 

The  second  investigation  which  has  been  completed  was  the  comparison 
of  patients  with  hypex^itviitarism  and  hypopituitarism  with  respect  to  their 
risk  to  developing  cancer.  It  was  shown. that  the  occurrence  of  cancer  In 
these  two  groups  was  the  same  and  both  groups  were  in  line  with  the  es^ected 
occvirrehce  of  cancer  in  the  general  population,  thus  failing  to  relate  the 
development  of  cancer  to  activity  of  the  pituitary  gland  in  man. 

Three  new  studies  were  undertaken  during  this  year.  The  most  exten- 
sive one  was  on  the  investigation  in  Pennsylvania,  on  the  association  of 
smoking  history,  residence  history  and  occupational  history  among  members  of 
the  population  who  died  of  lung  cancer.  The   second  new  study  is  on  end 
results  in  cancer  survival  on  a  national  basis.  It  is  hoped  that  the  first 
annual  report  on  this  subject  will  become  available  by  mid-1957.  The  third 
new  study  was  a  field  activity  undertaken  in  Egypt  on  the  relationship  of 
Schistosoma  infestation  and  bl?idder  cancer.  This  study  unfortunately  was 
interrupted  by  the  international  situation,  but  sufficiently  meaningful  data 
for  analysis  were  nevertheless  obtained. 


-  2  - 


In  general  the  year  has  been  a  productive  one.  The  grovrth  of 
activities  visualized  by  the  new  organizational  plan  indicates  that  we  are 
now  in  the  early  stages  of  a  much  more  ramified  and  important  program.  One 
of  the  encouraging  signs  in  this  direction  is  the  continually  increasing 
use  of  statiscal  consultation  by  clinical  and  laboratory  investigators  who 
are  accepting  basic  blometrlc  concepts. 
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7,  Michael  B.  Shimkin 

PRINCIPAL  INVESTKATOR  ~""  ' 


8. 


COSIER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

Cancer  Chemotherapy  National  Service  Center 
Field  Investigations  and  Demonstrations  Branch 
Journal  of  National  Cancer  Institute 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

The  activities  of  the  Office  of  the  Chief  have  included  the  following: 

(1)  General  planning  and  direction  of  the  scientific  program  of  the  Branch, 
with  the  collaboration  of  the  Associate  Chief,  Mr.  William  Haenszel, 

(2)  Reorganization  of  the  Branch,  with  transfer  of  the  Epidemiology  Section 
to  FIDB,  and  creation  of  three  Sections  on  Demography,  Clinical  Biometry 
and  Experimental  Statistics. 

(3)  Appointment  as  Assistant  Chief  for  Clinical  Studies  of  the  CCNSC,  with 
activation  of  Sections  on  Clinical  Trials  and  on  End  Result  Evaluation, 
and  planning  for  Section  on  Clinical  Pharmacology. 
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(k)     Scientific  editorship  of  the  Journal  of  the  National  Cancer 
Institute,  which  was  converted  to  a  monthly  in  Jvily,  1956. 

(5)  Participation  in  the  research  program  of  the  Americam  Cancer 
Society,  through  chairmanship  of  the  Advisory  Committee  on 
Research  on  Lung  Cancer,  and  membership  on  the  Scientific 
Review  Committee. 

(6)  Organization  of  End-Results  panel  at  Third  National  Cancer 
Conference  (June  1956)  and  review  for  publication  of  Proceed- 
ings of  the  Conference  (to  be  issued  in  January  1957). 

(7)  Membership  on  the  Study  Group  on  Smoking  and  Health,  orgsmized 
under  the  combined  sponsorship  of  the  NCI,  NHI,  American  Cancer 
Society  and  American  Heart  Association. 

(8)  Membership  on  the  United  States  Mission  in  Microbiology  and 
Epidemiology  to  the  Soviet  Union,  February-March  1956. 

(9)  Investigations  of  certain  historical  aspects  of  cancer  research, 
of  growth  rate  of  pulmonary  tumors  in  mice,  and  of  morphology 
of  induced  testicular  tumors  in  mice. 
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PROFESSIONAL  6 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  QRGAHIZATICNS,  PROVIDING  FUNDS,  FACULTIES,  OR   PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 
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16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  I956: 

Shirakin,  M.  B,,  Griswold,  M.  H.  and  Cutler,  S.  J.  Survival  in 

untreated  and  treated  cancer.  Ann.  Int.  Med.  45:  255-267,  1956* 

Shimkin,  M.  B,  Natural  history  of  neoplastic  disease,  in  "Physio- 
pathology  of  Cancer"  Ed.  2  (in  press). 

Shimkin,  M.  B.  Mortality  from  leukemias  and  lymphomas  in  the  United 
States.  Proc.  Third  Nat'l.  Cancer  Conf.  (in  press). 

Shimkin,  M.  B.  End-results  in  cancer;  introductory  remarks.  Proc, 
Third  Nat'l. Cancer  Conf.  (in  press). 

Mustaechi,  P.  0,  and  Shimkin,  M.  B.  Gendron's  "Enquiries  into  the 

nature,  knowledge  and  cures  of  cancers".  Cancer  9s  645-64?,  1956. 

Mustaechi,  P.  0.  and  Shimkin,  M.  B.  Radiation  Cancer  and  Jean  Clunet. 
Cancer  (in  press). 

MacLeod,  C.  M. ,  Meyer,  K.  F.,  Paul,  J.  R.,  Shimkin,  M.  B.  and  Shope, 
R.  E.  United  States  mission  on  microbiology  and  epidemiology  to 
the  Soviet  Union,  J.  Am.  Med.  Assn.  162:  656-658,  1956. 

Shimkin,  M.  B.  and  Shope,  H.  E,,  Some  observations  on  cancer  research 
in  the  Soviet.  Union.  Cancer  Research  (in  press). 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

None 
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SERIAL  NUMBER 


g.  National  Cancer  Institute 3»  Biometry  Branch 


INSTITUTE  6R  DIVISION ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

!(,,  Office  of  the  Chief 5.  -- 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDAJ 

5^   Relationship  of  mustard  gas  and  influenza  among  veterans  of  World  War  I 
PROJfiBCT  TITI£   and  later  development  of  lung  cancer 


Gilbert  ¥.  Beebe  and  M.  B.  Shimkin 


PRINCIPAL  INVESTISATOR 


OTHER  INVESTIGATORS 


9-     IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DCm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

none  known 


10.  PROJECT  DESCRIPTIC»«  (SEE  INSTRUCTIONS): 

Objective.  To  ascertain  the  possible  relationship  of  mustard  gas  injury 
and  of  influenza  and  the  development  of  lung  cancer. 

Methods  employed.  Establishment  of  rosters  of  veterans  of  World  War  I 

recorded  as  having  mustard  gas  pulmonary  injury,  post-influenzal 
pneiimonia,  or  wounds  of  the  extremities.  Analysis  of  comparative 
risks  to  lung  cancer  in  these  populations. 

Major  findings.  Rosters  on  roughly  7000  men  in  the  above  categories  have 
been  established.  Cause  of  mortality,  age,  place  of  birth  and 
history  of  bronchitis  have  been  obtained.  Comparison  of  smoking 
histories  is  being  attempted. 
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10.  PROJECT  DESCRIPTION  continued 

Significance  to  cancer  research.  A  direct  epidemiologic  study  of 
possible  etiologic  factors  in  human  lung  cancer. 

Proposed  Course  of  Project.  Analysis  of  data  and  preparation  of 
report  for  publication  by  approximately  July  1,  1957- 
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PROFESSIONAL  & 
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lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,(s): 

Follow-Up  Agency  of  NRC  (Dr.  Beebe)  under  contract  SA-43-ph-l4o4. 
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2,   National  Cancer  Institute  3,  Biometry  Branch 
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6.   Hypo-  3-i^d  hjrperpituitarism  and  cancer 

PROJECT  TITI£            ^  "- 

•7.   P.O.  Mustacchi  and  M,  B.  Shiinkin 


8. 


PRINCIPAL  INVESTIGATOR 


OOHER  INVESnOATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  C0MPIiM3fTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTO  SERVICE  (WITHOUT  INTERCHARQE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS ),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


none  known 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS); 

Oblective.  To  ascertain  whether  hypofunction  or  hyperfunction  of  the 
anterior  pitviitary  gland  has  an  effect  on  the  occurrence  of 
cancer  in  man* 

Methods  employed.  Collection  of  clinical  record  and  literature  cases  of 

acromegaly  and  of  hjrpopituitarism ;  comparison  of  observed  with 
expected  rates. 

Findings,  A  group  of  223  acromegalic  patients,  contributing  298I  years  at 
risk,  and  a  group  of  386  patients  with  Siramonds'  disease  or 
Sheehan's  syndrome,  contributing  3224  years  at  risk,  were  com- 
pared  for  the  recorded  occurrence  of  cancer.  Corrections  were 
(Use  reverse  and  additional  pages.  If  necessary) 


PAGE  2 


Calendar  Year  1966 


NCI-057 


SERIAL  NUMBiiR 


10.  PROJECT  DESCRIPTION  continued 


introduced  for  age,  sex  and  residence. 

There  was  no  significant  difference  between  observed 
cancer  and  "expected"  numbers  when  the  cancer  experience 
of  each  group  was  contrasted  either  with  the  other  or 
with  the  cancer  experience  of  the  general  population. 

Significance  to  cancer  research.  These  data  fail  to  indicate  that  the 
anterior  pituitary  gland  significantly  influences  the 
development  of  cancer  in  man. 

Proposed  co\irse  of  project.  Study  completed,  report  in  press. 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  I956: 

Mustacchi,  P,  and  Shiwkin,  M,  B,  Occurrence  of  cancer  in 
acromegaly  and  in  hypopituitarism.  Cancer  (in  press) . 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  I956: 

None 
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2.   National  Cancer  Institute       3.   Biometry  Branch 
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8. 


OOHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOlfT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

none  known 


LO.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objective.  To  ascertain  the  relationship  of  schistosomiasis  and  bladder 
cancer  in  Eg3?pt. 

Methods  employed >  Examination  of  I5OO  consecutive  hospital  entries  to  the 
American  Mission  Hospital  at  Tanta,  Egypt.  Analysis  by  age, 
sex,  residence,  evidence  of  infestation,  and  the  diagnosis  of 
bladder  cancer  and  other  cancers  was  undertaken. 

Ma.ior  findings.  This  study  was  interrupted  after  two  months  due  to  the 

international  situation  in  Egypt,   and  Dr.  Mustacchi  evacuated 
to  Italy.  Nevertheless,  sufficient  data  were  obtained  to 
suggest  that  there  is  a  relationship  betvieen  schistosomiasis 
(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

and  bladder  cancer. 

Significance  to  cancer  research.  A  direct  epidemiologic  study  of 
cancer  in  man. 

Proposed  course  of  cro.iect.  Further  analysis  of  data  upon  Dr. 

Mustacchi's  return  to  the  United  States.  It  is  planned 
have  him  stop  in  the  Gold  Coast  to  explore  the  possi- 
bilities of  a  parallel  study  in  that  area. 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
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NAMRU  #3  cooperated  and  helped  in  the  study 
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■  a.  National  Cancer  Institute       3,  Biometry  Branch 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Demograply  Section  and 
1|..  Clinical  Biometry  Section        5,  — 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  OBAN  BETHESDA) 

5.  Consultation  on  cancer  registers  and  application  of  statistical  methods 
PROJECT  TITI£        to  study  of  iancer  iil  flUIftan  popiilaliUiiB 

7.  William  Haenszel  and  Sidney  J.  Cutler 

PRINCIPAL  INVESTIGATOR  '  '  ' 


o   All  professional  personnel  on  Sections  staffs 
OIHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACIUTIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


1®.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives;  To  assist  other  branches  of  the  National  Cancer 

Institute,  state  and  local  health  departments,  and  other  health 
agencies  by  consultation  and  advice  on  methodological  problens 
in  the  maintenance  of  cancer  registers  and  on  the  ajialysxs  of 
data  collected.  This  includes  the  development  of  statistxcal 
tools  useful  for  the  analysis  of  field  observatioi^  on  human 
populations  and  their  application  to  specific  problems. 
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10.  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed;  The  consxiLtation  draws  on  standard  statist- 
ical  and  actuarial  tecimiques  and  accepted  principles  for 
records  management,  with  necessary  modifications  required  for 
an  individual  study  situation.  Many  of  the  problems  can  be 
handled  by  correspondence,  but  field  trips  are  required  in 
several  instances.  Consideration  must  be  given  to  the  study 
objectives  of  the  individual  investigator  or  agency,  the 
existing  administrative  arrangements  and  the  personnel  and 
financial  means  at  hand  to  in^jlement  the  program  of  operations 
and  studies. 

(C)  Major  Findings:  Acting  in  the  capacity  of  a  service  organiza- 
tion,  the  Section  primarily  assists  other  investigators  in 
shaping  their  operations  and  formulating  their  findings. 
Sometimes  this  assistance  is  acknowledged  in  publications  by 
the  individuals  assisted. 

(D)  Significance  to  the  Pix)gram  of  the  Institute;  Many  of  the 
benefits  of  the  consultation  program  are  long-range  in  nature 
and  consist  of  setting  up  record  systems  and  study  situations 
which  enlarge  the  potential  study  resources  of  NCI  and  related 
organizations.  The  major  activities  in  the  past  year  are  in- 
dicated below; 

1.  Memphis  cytology  project;  advice  on  record  procedures  and 
design  of  punch  card,  and  plans  for  the  analysis  of  data 
collected  beaidng  on  the  epidemiology  of  carcinoma  in  situ 
and  invasional  cervical  cancer. 

2.  Collaboration  in  the  analysis  of  data  from  the  Connecticut 
cancer  register  (this  collaboration  is  so  extensive  that 
it  is  reported  as  a  separate  project). 

3.  Consultation  to  Ohio  State  Department  of  Health  on  its 
studies  on  occupation  and  nativity  differentials  in  cancer 
mortality  and  morbidity. 

h*   Advice  to  hospitals  on  maintenance  of  cancer  registers,  a 
demand  stimulated  by  the  American  College  of  Surgeons'  pro- 
gram for  tumor  clinic  accreditation. 

5«  Assistance  to  Field  Investigations  and  Demonstrations 
Branch  in  coding  data  on  personal  characteristics  of 
veterans  in  the  NCI -Veterans  Administration  forward  study 
of  lung  cancer  among  veterans  holding  Government  life  in- 
surance policies. 
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SERIAL  NUMBER 

10.  PROJECT  DESCRIPTION  continued 

(D)  6.  Assistance  to  Laboratory  of  Pathology  in  its  retrospective 
investigations  of  cervical  cancer  among  Jewish  and  non" 
Jewish  women  in  New  York  City  and  Israel. 

?•  Assistance  to  Cancer  Chemotherapy  National  Service  Center 
in  planning  the  organization  of  its  End-Results  Section 
and  in  the  development  of  a  network  of  reporting  cancer 
registers . 

8.  Performed  staff  wark  on  study  of  survival  in  cancer  patients 
presented  at  Third  National  Cancer  Confei^nce  in  June,  19^6. 

9«  Development  of  plans  for  a  register  of  the  Indian  population, 
particularly  that  portion  receiving  care  from  the  Indian 
Health  Service.  Such  a  register  is  essential  to  the  conduct 
of  many  epidemiological  studies  of  cancer  among  Indians 
planned  as  part  of  the  NCI  extramural  and  intramural  pro- 
grams* 

10.  ¥ork  on  problems  in  the  integrated  use  of  the  various  stucty 
techniques;  analyses  of  mortality  data,  retrospective 
studies  of  diagnosed  cases  and  matched  controls,  prospective 
studies  of  special  cohorts,  morbidity  surveys,  screening  of 
populations  for  precursive  signs,  and  cancer  registers. 

11.  Collaboration  with  the  New  lork  State  Department  of  Health 
in  the  analysis  and  comparison  of  incidence  data  from  their 
register  for  urban  and  rural  populations  with  similar  data 
from  Connecticut  and  Iowa. 

12.  Systematic  examination  of  cancer  mortality  data  for  the 
three  years  around  the  19^0  census  for  evidence  of  regional 
patterns  in  cancer  mortality  for  specific  sites.  This  will 
later  be  broadened  by  examination  of  data  for  earlier  years 
into  an  investigation  of  differential  trends  for  regions 
and  States.  These  mortality  data  are  useful  for  stiggesting 
l^ypotheses  which  can  then  be  put  to  test  by  special  studies. 

(E)  Proposed  course  of  projects  Consultation  work  of  this  type  will 
continue  on  approximately  the  same  level  in  succeeding  years. 
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12.  BUDGET  DATA: 


ESTIMAl'ED  QBLIGATIOWS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY* 57   $35,^50 

BUDGEfi'KD  POSITIONS 

$M<.,1k1C 

2     3    5 

PATTEHT  DAYS 

PROF 

OTSER 

TOTAL 

11/3 
FY' 57 

k 

5  1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /YT 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        r~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /~~7' 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 


(Use  reverse  and  additional  pages,  if  necessary) 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956  s 

Erickson,  C.  C,  Everett,  B.  E.,  Jr.,  Graves,  L.  M.,  Kaiser,  R.  F., 
Malmgren,  R.  A.,  Rube,  I.,  Schreier,  P.  C,  Cutler,  S.  J.,  and 
Sprunt,  D.  H.j  Population  screening  for  uterine  cancer  by- 
vaginal  cytology.  Journal  of  the  American  Medical  Association 
1628  167-173,  1956. 

Cancer  At  Mid-Century.  Third  National  Cancer  Conference,  Detroit, 
June  1956. 

Haenszel,  ¥.  and  Hon,  N.B.^Statistical  approaches  to  the  study  of 
cancer.     To  be  publiwshed  in  Journal  of  Chronic  Diseases; 
December  1956 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956?    .  _  .  .  ... 

None 
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2.  National  Cancer  Institute        2,  biometry  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.    Demography  Section 5,  ^ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Study  of  Mortality  and  Disability  Retirement  Due  to  Cancer  Among 

5,  Railroad  Workers 

PROJECT  TITLE 

7.  Benjamin  Carroll  and  William  Haenszel 


8. 


PRINCIPAL  INVESTinATOR 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACIUTIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS):  Thip  study  is  being  undeirtaken 
in  cooperation  with  the  Field  Investigation  and  Demonstration  Branch. 

(a)  Objectives;  To  determine  occupational  and  other  group  differentials 
in  the  incidence  of  lung  cancer  (and  other  cancer  sites)  among  rail- 
road workers,  which  can  then  be  used  as  leads  for  further  detailed 
investigations  (in  cooperation  with  railroad  medical  departments)  to 
test  t^rpotheses  on  specific  etiological  factors. 


(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed;  A  cohort  of  all  working  and  retired  railroad 
en?)loyees  with  at  least  10  years  service  in  the  industry  as  of 
January  1,  1953  has  been  established  and  covers  approximately 
1,100,000  persons.  The  Railroad  Retirement  Board  has  supplied 
the  investigators  with  a  duplicate  set  of  punch  cards  describ- 
ing the  population  base.  Under  contract,  the  RRB  has  furnished 
information  on  deaths  in  this  cohort  for  the  years  1953  and 
195U*  Arrangements  have  been  made  to  continue  the  collection  of 
mortality  information  for  a  period  of  yesirs. 

(C)  Major  Findings;  The  first  analysis  of  the  data  will  start  as 
soon  as  the  results  of  follow-up  for  the  second  year  are 
entered  into  the  punch  cards.  This  phase  will  begin  in  January 
1957*  The  Heart  Institute  is  interested  in  analyzing  the 
material  on  mortality  for  cardiovascular  diseases  -vdriich  is 
being  collected. 

(D)  Significance  to  the  program  of  the  Institute;  Railroad  employees 
are  an  occupationally  stable  group,  with  their  own  retirement 
system.  This  is  an  ideal  setting  in  which  to  atten^it  investiga- 
tion of  occupational  factors  and  will  provide  good  experience  for 
later  handling  occupational  data  collected  in  Social  Seciurity 
Board  operations.  Certain  railroad  onployees  are  known  to  be 
exposed  to  carcinogenic  agents  and  we  have  here  a  direct  means 

of  observing  the  effects.  With  a  defined  cohort,  holding  certain 
occupational  factors  constant,  it  would  be  possible  to  supplement 
the  RRB  records  with  collection  of  additional  details  on  personal 
histories  (in  cooperation  with  railroads)  to  test  association 
with  other  factors. 

(E)  Proposed  course  of  project;  It  is  anticipated  that  mortality 
and  disability  retirement  experience  may  be  collected  over  a 
period  of  years.  With  the  accumvilation  of  additional  detail 
it  will  be  possible  to  study  specific  occupational  groups 
within  the  industry  and  to  gather  data  on  the  effect  of  ex- 
posures to  suspect  carcinogenic  agents.  Ultimately,  inter- 
pretation of  these  basic  mortality  data  may  be  amplified  by 
collecting  additional  information  in  a  series  of  special  retro- 
spective and/or  forward  studies. 
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12.  BUDGET  DATA: 
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MAN  YEARS 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACIXJETIES,  OR  PERSOHHEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,  (S  ) : 


No  Entries  for  15 s  I6  and  1? 
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8. 


SERIAL  NUMBER 


la,  National  Cancer  Institute 3.  Bioraetrj   Branch 


INSTITUTfil  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMEINT 

1^.,  Demography  Section 5,  -- 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDA) 

g   Survey  of  smoking  patterns  in  the  United  States 


PROJECT  TITLE 


William  Haenszel  and  Michael  B.  Shimkin 


PRINCIPAL  INVESTIGATOR 


None 

OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  PVNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO»(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives  To  describe  the  tobacco  smoking  patterns  for  a  re- 
presentative cross-section  of  the  United  States  popxilation  over 
18  years  of  age^  to  collate  the  information  on  distribution  of 
smoking  habits  in  the  population  with  information  on  relative 
lung  cancer  risks  among  smokers  and  nonsmokers  provided  by 
special  investigations,  to  see  whether  they  are  compatible  with 
the  more  broadly  based  information  on  the  epidemiology  of  lung 
cancer  in  the  United  States. 


(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed;  The  field  collection  of  smoking  data  in  the 
population  was  done  by  the  U.  S.  Bureau  of  the  Census  under 
contract  with  the  National  Cancer  Institute.  Tabulation  plans 
and  specifications  were  drafted  by  the  investigators  and  fur- 
nished to  the  Bureau  of  the  Census.  The  NCI  investigators 
analyzed  the  survey  results. 

A  schedule  of  relative  lung  cancer  risks  reported  by  special 
studies  was  adopted  for  investigation.  This  model,  when 
applied  to  the  distribution  of  smoking  patterns  in  the  popula- 
tion, led  to  certain  predictions  concerning  the  distribution 
of  lung  cancer  in  the  population  with  respect  to  sex,  urban- 
rural  residence,  race,  and  major  geographical  regions.  The 
predictions  of  the  model  were  compared  with  the  observed 
facts. 

(C)  Major  Findings;  The  findings  have  been  reported  in  Public 
liealth  Monograph  No.  k$   and  in  an  article  in  the  Journal  of 
the  National  Cancer  Institute.  Some  marked  differences  in 
the  percentage  of  all  regxilar  cigarette  smokers  and  heavy 
smokers  (those  smoking  more  than  1  pack  of  cigarettes  daily) 
were  found  when  the  data  were  analyzed  by  age,  farm  and  non- 
farm  residence,  race,  and  history  of  military  sein^ice. 

In  investigating  the  model  of  relative  risk  among  smokers  and 
nonsmokers,  the  findings  predicted  by  the  model  with  respect 
to  sex  ratio,  urban -rural  ratio,  white- no nwhite  ratio,  and 
regional  variation  agreed  in  general  with  the  relationships 
observed  in  cancer  mortality  and  morbidity  data  and  are  in- 
corporated in  a  paper  being  submitted  for  publication.  They 
suggest  that  the  associations  noted  between  smoking  and  lung 
cancer  are  not  peculiar  to  the  special  populations  studied 
and  support  the  generalization  of  the  results  of  the  retro- 
spective and  forward  studies  as  being  applicable  to  the  total 
population. 

(D)  Significance  to  the  program  of  the  Institute;  Provided  one 
test  useful  to  the  interpretation  of  the  reported  relationship 
between  smoking  and  lung  cancer. 

(E)  Proposed  course  of  project;  Since  standardization  for  smoking 
histories  does  not  suffice  to  account  for  urban -rural  differ- 
entials in  lung  cancer  mortality,  the  results  suggest  another 
investigation  to  collect  supplemental  smoking  and  residence 
histories  for  a  sample  of  U.S.  lung  cancer  deaths  to  collate 
with  corresponding  data  collected  from  a  sample  of  the  U.S. 
population.  Progress  is  being  made  along  these  lines  and  is 
reported  as  a  separate  project  entitled  "Association  of  Smoking 
History,  Residence  History,  and  Occupation  History  with  Lung 
Cancer  Mortality." 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956; 

Haenszel,  ¥.  and  Shimkin,  M.  B.  s  Smoking  patterns  and  epidemiology 
of  lung  cancer  in  the  United  States j  Are  they  compatible? 
Journal  of  the  National  Cancer  Institute  16 s  1)|T7-1)|I|1  j  1956. 

Haenszel,  ¥.,  Shirakin,  M.  B.,  and  Miller,  H.  P.s  Tobacco  smoking 
patterns  in  the  United  States.  Public  Health  Monograph  ij.5: 
1-105,  1956.  

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956:  . 

None 
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1.  NCI "62 

SESRIAL  NUMBER 


a,  Mational  Cancer  Institute 
INSTITUTE  OR  DIVISION 


3,  Bioriietrj'-  Branch 


LABORATORY,  BRANCH,  OR  DEPARTMENT 


1). .  Demography  Section 


SECTION  OR  SERVICE 


LOCATION  (IF  OTHER  THAN  BEIHESDAT 


StatisticaJ,  Studies  of  Cancer  in  Pittsburgh  Area 
PROJECT  TITLE 


VJilliam  Haenszel  and  Dr.  Antonio  Giocco  (these  studies  are  being  under- 
taken in  collaboration  with  the  University  of  Pittsburgh  School  of 

7-  Firnlir,  HRalth . 

PRINCIPAL  hjvestiqator 


William  Lourie 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IP  WITHIN  NIH). 


|l6.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives?  To  pursue  a  series  of  intensive  cancer  morbidity 
stuSes  in  a  single  area  to  yield  information  on  factors  con- 
tributing t^  unusual  incidence  for  specified  sites.  The  colla- 
tion of  data  obtained  by  a  variety  of  approaches  to  the  same 
popTx!.ation  base  will  permit  stronger  inferences  to  be  drawn  from 
the  chain  of  evidence^  open  the  waj  to  designing  detailed  studies 


(Use  reverse  and  additional  pages,  if  necessary) 
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10,  PROJECT  DESCRIPTION  continued 

(a)  continued 

to  test  specific  hypotheses  suggested  by  the  evidence,  and 
nvake  possible  methodological  contributions  to  field  studies 
of  chronic  illness  in  human  populations. 

(B)  Method  Employed;  In  cooperation  with  the  Pennsylvania  State 
Health  Department  and  Pittsburgh  City  Health  Department,  a 
cancer  register  has  been  established.  The  State  Health 
Department  has  designated  the  School  of  Public  Health  as  its 
agent  for  receiving  cancer  reports  from  hospitals  in 
Allegheny  County.  Ultimately  it  is  hoped  th^^t  the  City  Health 
Department  will  take  over  the  routine  register  functions.  It 
is  planned  to  supplement  these  data  by  collection  of  additional 
information  from  hospital  records  and  by  a  periodic  canvass  of 
physicians  in  private  practice. 

Plans  for  the  succeeding  phases  of  the  Pittsburgh  studies 
remain  unchanged.  The  analyses  of  tracted  morbidity  data  will 
supply  leads  for  the  design  of  studies  to  test  specific 
hypotheses,  which  would  open  the  second  phase  of  the  project. 
Such  studies  would  utilize  tlie  unique  source  of  information 
available  locally,  such  as:  the  "population  laboratory"  in  the 
Arsenal  Health  District  and  1%   city  sample,  and  the  resources 
of  the  Department  of  Occupation  Health  (in  the  School  of 
Piablic  Health)  in  gaining  access  to  records  of  people  working 
in  plants  in  the  Pittsburgh  area. 

(C)  Major  Findings;  It  will  be  another  year  before  enough  repoi'ting 
experience  is  accumulated  to  report  systematically  on  differen- 
tials by  census  tract  for  various  sites. 

(D)  Significance  to  the  program  of  the  Institute:  The  basic  notion 
of  epidaniological  studies  of  a  population  in  depth  has  never 
been  attempted  on  this  scale  for  cancer.  As  mentioned  in  the 
objectives,  these  studies  will  contrtbute  valuable  information 
on  methodology  in  field  studies  of  chronic  illness  in  human 
populations. 


(E)  Proposed  course  of  project;  See  lOA. 
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13.  BUDGET  ACTIVITY; 
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PROFESSIONAL  & 
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ll^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,(s): 


No  Entries  for  15^  16  and  17 


(U^e  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NUMBER 


g;  National  Cancer  Institute 3.  Biometry  Branch 


INSTITUTEl  6R  division  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^   Demography  Section  5,  °~ 

SECTION  OR  SERVICE  LOCATION  (IF  OCHER  THAN  BEIHESDAT 

Retrospective  Study  on  the  Association  of  Smoking  and  Lung  Cancer  in 

6.  Women   ■  . 
PROJECT  TITLE 

7.  William  Haenszel  and  Michael  B.  Shimkin 
PRINCIPAL  raVESTIGATOR 


OTHER  INVESTIGATORS 


9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI3  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS ) t 

(A)  Objectives;  To  observe  whether  the  association  between  smoking  and 
lung  cancer  observed  repeatedly  for  males  holds  also  for  females. 
A  study  among  women  xri.ll  permit  estimates  of  the  separate  effects 
of  chronological  age  and  duration  of  smoking,  since  women  of  all 
ages  took  up  smoking  in  the  1930  decade.  Such  studies  among  men 
are  difficult  because  all  men  take  up  smoking  at  about  the  same  age. 


(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed:  Histories  of  smoking  and  other  characteristics 
are  obtained  for  each  diagnosed  lung  cancer  case  and  two  matched 
controls.  The  cooperation  of  63  institutions  has  been  secured 
and  histories  are  being  collected  by  persons  connected  with  each 
institution.  The  small  nu-nber  of  lung  cancer  cases  among  women 
make  cooperative  study  arrangements  necessary. 

(C)  Major  Findings?  Histories  have  now  been  received  for  lii3  women 
lung  cancer  cases  and  286  matched  controls.  Very  preliminary 
analysis  indicates  an  excess  risk  of  epidermoid  cancer  among 
women  smokers.  Differences  between  smokers  and  nonsmokers  do 
not  appear  for  adenocarcinoma  or  undifferentiated  histologic 
type,  although  the  numbers  are  still  too  small  to  warrant  firm 
statements  on  these  points. 

(D)  Significance  to  the  program  of  the  Institutes  See  lOA. 

(E)  Proposed  course  of  project;  Collection  of  data  will  be  continued 
until  an  initial  goal  of  300  diagnosed  lung  cancer  patients  is 
reached.  Sufficient  data  have  now  been  accumulated  to  warrant 
publication  in  1957  of  a  paper  reporting  the  results  to  date, 
dealing  particularly  with  the  differential  nature  of  the  excess 
risk  by  histologic  typeo 
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1 2,   National  Cancer  Institute       3.  Biometry  Branch  

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.       Demography  Section  5.  — 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6    Survival  Data  on  Cancer  Patients  Enumerated  in  Morbidity  Surveys 
PROJECT  TITLE 

Y,   William  Haenszel 

PRINCIPAL  INVESTIGATOR  '  '  ' 

jg-   Samuel  Marcus 

OTHER  INVESTIGATORS 


%     IF  THIS  PROJECT  RESEMBLES,  C0MPLEME3fTS,  OR  PARALLELS  RESEARCH  DCMB 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 8  To  extend  survival  information  to  cover  a  five  year 

period  for  nexirly  diagnosed  patients  enumerated  in  morbidity  surveys 
of  four  metropolitan  areas  and  the  State  of  Iowa.  These  data  will 
be  collated  with  the  experience  of  cancer  registers  and  of  clinical 
series  reported  in  the  literature.  The  scope  of  the  experience 
(I|.5,000  cases)  will  permit  systematic  examination  of  such  factors 
as  color,  sex,  age,  geographic  region,  place  of  treatment,  and 
economic  status,  in  addition  to  primary  site. 
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10,  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed:  Lists  of  cancer  patients  are  being  searched 
against  death  indexes  maintained  in  vital  statistics  offices. 
In  selected  areas  hospitals  and  physicians  will  also  be  con- 
tacted for  further  information  on  patient  status  and  to 
estimate  the  loss  to  follow-up  by  reliance  on  vital  statistics 
records  only. 

(C)  Major  Findings;  Searches  against  death  indexes  in  vital 
statistics  offices  have  been  completed  for  Dallas,  Chicago, 
Philadelphia,  and  Pittsburgh  and  are  under  way  in  Iowa.  A  field 
check  of  physician  and  hospital  records  and  other  local  sources 
of  information  has  been  completed  for  Dallas  and  work  has  been 
under  way  in  Pittsburgh.  Field  checks  will  be  undertaken  in  the 
remeiining  areas  during  1957  • 

(D)  Significance  to  the  program  of  the  Institute;  Survival  experi- 
ence  of  cancer  patients  has  not  been  very  well  documented  in 
the  past,  although  this  will  be  remedied  in  the  future  by  more 
intensive  work  with  hospital  and  central  cancer  registers. 
Most  series  are  based  on  a  limited  number  of  cases  and  worse 
still,  have  not  been  analysed  in  a  uniform  manner  and  have  not 
included  all  cases  coming  into  the  field  of  observation.  These 
survival  data,  when  analyzed  by  standard  definitions  and  methods 
will  provide  useful  reference  bench  marks. 

(E)  Proposed  coTirse  of  project;  A  monograph  (or  a  series  of  reports 
dealing  with  individual  sites)  will  be  prepared  analyzing  the 
data  and  relating  the  findings  to  other  published  experience. 
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2.   National  Cancer  Institute       3.   Biometry  Branch 

INSTITtJTE  6R  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMEaJT 

4,,  Demography  Section  5,   "" 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  MAN  BEIHESDAT 

Association  of  Smoking  History,  Residence  History,  and  Occupation 

6.   History  With  Lung  Cancer  Mortality 


PROJECT  TITLE 

IJilliaT!  Haenszel,   I.  M. 

MoriyaTia,  and  M.  G.  Sirken 

PRINCIPAL  INVESTIGATOR 

None 

OOHER  INVESTIGATORS 


f,     IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI5  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SEJRIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS):  This  project  is  being  undertalcen 
in  collaboration  with  the  National  Office  of  Vital  Statistics,  Dxvxsion 
of  General  Health  Services,  Bureau  of  State  Services . 

(O  Ob.iectivess  To  study  the  distribution  of  lung  cancer  mortality  among 
iSpSiHSH  sub-groups  classified  with  respect  to  smoking  history, 
Residence  history,  and  work  history.  The  interactionof  these  three 
variables  in  influencing  lung  cancer  mortality  rates  is  also  being 
investigated. 
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10.  PROJECT  DESCRIPTION  continued 


(B)  Methods  Employed;  Detailed  smoking,  residence,  and  work  histor- 
ies  will  be  collected  on  a  national  sample  of  lung  cancer  deaths. 
Data  on  these  points  will  be  collected  from  relatives  of  the 
decedent  and  the  attending  physician.  Additional  diagnostic  in- 
formation on  which  the  medical  certification  of  death  vaa   based 
will  also  be  gathered.  The  data  will  be  collected  by  mail  cor- 
respondence, supplemented  by  personal  interview  of  a  sarrple  of 
nonresidents.  The  methodological  problems  of  collecting  data 

in  this  manner  are  now  being  worked  out  in  a  pilot  study  in 
Pennsylvania.  Special  emphasis  will  be  placed  on  analyses  of 
results  for  persons  who  have  lived  all  their  lives  in  urban  areas 
or  on  farms  or  in  small  villages. 

It  is  planned  to  collect  corresponding  data  on  smoking,  residence, 
and  work  histories  for  the  population  base  by  contract  with  the 
U.S.Bureau  of  the  Census.  This  vail  probably  be  handled  as  a 
supplement  to  their  Current  Population  Survey.  Collection  of 
these  data  for  deaths  and  the  population  base  will  permit  the 
consistent  classification  of  both  population  and  deaths  and  ex- 
tend the  range  of  variables  for  which  mortality  rates  can  be 
controlled. 

(C)  Major  Findings;  No  data  fro^  a  national  sample  have  yet  been 
collected.  Work  with  the  Pennsylvania  pretest  has  progressed  to 
the  point  where  it  is  certain  that  the  projected  .study  approach 
can  be  successfully  employed. 

(d)  Significance  to  the  program  of  the  Institute;  There  are  several 
unresolved  issues  in  the  epidemiology  of  lung  cancer.  Several  of 
these  are  concerned  with  the  interaction  among  the  effects  of 
smoking  history,  atmospheric  pollution,  and  specific  work  ex- 
posures in  influencing  excess  lung  cancer  risks.  Studies  of  lung 
cancer  mortality  such  as  that  discussed  here  will  provide  useful 
information  for  the  planning  of  forward  studies  in  urban  areas 
thought  to  have  severe  atmospheric  pollution  problems. 

(E)  Proposed  course  of  projects  After  the  methodological  pretest  is 
completed  in  Pennsylvania^  work  will  begin  on  the  collection  of 
data  for  national  samples  of  lung  cancer  deaths  in  the  population 
at  risk. 
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FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 


(Use  reverse  and  additional  pages.  If  necessary) 


PAGE  k 
FORM  No.  ORP-1  Calendar  Year  1956 

October  19^6 
(Attaclunent  l) 

PUBLIC  HEALIH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

,  INDIVIDUAL  PROJECT  REPORT 


PART  C:  Honors,  Awards  &  Pablications         15«  NCI -6 5 

SERIAL  NUMBER 


16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19^6: 

Haenszel,  ¥.,  Moriyama,  I.  M.,  and  Sirken,  M.  G.:  A  proposed  study 
for  extending  the  scope  and  improving  the  quality  of  mortality 
data.  Improving  the  Quality  of  Statistical  Surveys.  American 
Statistical  Assoc,  Washington,  D.  C,  1956. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DUHENG 
CALENDAR  YEAR  1956: 
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Porn  No.  QRP-1  Calendar  Year  195$ 

October  195^  PAGE  1 

{(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALT5 

INDIVIDUAL  PROJECT  REPORT 

jpart  A.  Project  Description  Sheet  1.  NCI--66 


SERIAL  NUMBER 


ja-i  National  Cancer  Institube 3.  Biometry  Branch 
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6,  Cancer  Illness  in  the  United  States 

PROJECT  TITLE  ~  '^. 

7.  S.  J.  Cutler  and  H.  F.  Porn  (Office  of  Biometry,  NIH)» 

PRINCIPAL  INVESTIGATOR  '  ^  '  ' 


OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI^  RESEARCH  DCM! 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives!  Provide  basic  data  on  cancer  incidence,  prevalence,  and 
mortality  in  the  United  States.  Investigate  effect  of  various 
epidemiologic  factors,  such  as  color,  sex,  age,  geographic  region, 
and  economic  status. 

(B)  Methods  Employed;  Information  on  cancer  patients  seen  during  a 
specified  calendar  year  obtained  from  virtually  every  hospital, 
clinic,  laboratory,  and  physician  in  each  of  ten  urban  areas 
surveyed. 
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10.  PROJECT  DESCRIPlTON  continued 

(C)  Major  Findings:  Findings  on  variation  in  cancer  incidence  by 
age,  sax,  race,  marital  status,  primary  site,  and  histologic 
type  have  been  published.  During  the  past  year,  analysis  of 
the  following  aspects  of  the  subject  has  been  refined  in  pre- 
paration for  publication: 

(1)  Geographic  variation  in  cancer  incidence j 

(2)  Relationship  of  cancer  incidence  to  economic  status; 

(3)  Changes  in  cancer  morbidity  between  1937  and  19U7; 
(U)  Stage  at  diagnosis; 

{$)   Consistency  of  cancer  data  from  various  sources. 

(d)  Significance  to  the  program  of  the  Institute;  PixDvides  basic 
epidemiologic  information  regarding  the  incidence  of  cancer. 

(E)  Proposed  course  of  project:  A  second  monograph  will  be  pub- 
lished  during  the  coming  year. 

Pilot  surveys  in  selected  areas  will  be  developed  with  a  view 
to  the  inclusion  of  new  items  and  the  utilization  of  new 
sources  of  information  in  the  next  series  of  cancer  morbidity 
surveys  planned  for  I960. 
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•7^    S.  J.  Cutler  and  W.  M.  Haenszel 
PRINCIPAL  INVESTIGATOR 


8. 


None 
OTHER  INVESTIGATORS 


i|.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAUiELS  RESEARCH  DCSJE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None 


PROJECT  DESCRIPTI(»«  (SEE  INSTRUCTIONS): 

(a)  Objectives s  Provide  data  on  cancer  incidence,  methods  of  treat- 
ment, and  end  results.  Investigate  the  effect  on  incidence  of 
epidemiologic  factors  such  as  urban  environment,  nativity,  econ- 
omic status,  occupation,  diet,  and  personal  habits.  Stucfy  in 
detail  the  inter-relationship  between  the  condition  of  the 
patient  at  diagnosis,  the  therapeutic  course,  and  the  end  results. 

(B)  Methods  Employed;  Hospitals  accounting  for  9W  of  the  approved 
general  hospital  beds  in  the  state  participate  in  a  case  report- 
ing and  follow-up  program  administered  by  the  State  Health  Depart- 
ment. 

(Use  reverse  and  additional  pages,  if  necessary) 
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10,  PROJECT  DESCRIPTION  continued 

(C)  Major  Findings;  A  comprehensive  statistical  review  of  the  experi- 
ence  in  Connecticut  during  the  period  1935-1951  is  contained  in 
a  monograph  and  two  papers  published  in  1955*  One  paper  was  pub- 
lished in  1956  (see  16).  Several  additional  papers  will  be  pub- 
lished during  the  coming  year. 

The  trend  in  survival  rates  indicates  that  the  outlook  for  diag- 
nosed cancer  cases  is  improving.  There  has  been  a  marked  increase 
in  five-year  survival  rates  for  cancer  of  the  large  intestine, 
rectum,  cei'vix  uteri,  corpus  uteri,  and  endocrine  glands.  Some 
improvement  in  survival  was  observed  also  for  cancer  of  the 
larynx,  breast,  kidney,  bladder,  and  hematopoietic  system. 

(d)  Significance  to  the  program  of  the  Institute;  Provides  basic 
epidemiologic  information  regarding  the  incidence  of  cancer  and 
data  for  evaluating  therapy  in  terms  of  end  results. 

(E)  Proposed  course  of  project;  During  the  forthcoming  year  analysis 
will  continue  and  will  include  subjects  such  as: 

1.  Causes  of  death  among  "long  terra"  survivors j 

2.  Reconciliation  of  trend  data  on  incidence,  mortality,  and 
survival; 

3.  Probability  of  developing  a  second  primary  cancer; 

k»   Survival  experience  of  patients  that  refused  treatment  to 
evaluate  the  "natural  history  of  cancer"; 

5.  Detailed  analysis  of  the  relationship  of  therapy  to  survival 
taking  into  account  the  reasons  for  the  selection  of  the  pre- 
scribed course  of  therapy  in  each  individual  case; 

6.  Plans  have  been  approved  for  a  study  of  cancer  of  the  uterus 
involving  the  reexamination  of  hospital  records  for  detailed 
clinical  data  needed  for  the  evaluation  of  therapeutic  end 
results  and  for  analysis  of  epidemiological  factors. 
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DIRECT 
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PROF  OTHER  TOTAL 
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$1,800 
BUDGETED  POSITIONS 
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PATIENT  DAYS 

PROT" 
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1/2 
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lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 

None 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956  s 

Griswold,  M.  H.,  Wilder,  G,  S.,  Cutler,  S.  J.  and  Pollack,  E.  S« 
Cancer  in  Connecticut  1935-1951 «  Connecticut  State  Depjt.  of 
Health  Monograph,  dated  1955,  released  in  1956. 

Griswold,  M.  H.  and  Cutler,  S.  J.  The  Connecticut  Garieer  Register. 
Conn.  State  Med.  J.  20:  366,  1956. 

Griswold,  M.  H.,  Cutler,  S.  J.,  and  Eisenberg,  H,  Improvements  in 
cancer  survival  rates*  New  Eng.  J.  Med.  25Us  1062-1068,  1956. 

Wilder,  C.  S.  Estimated  cancer  survival  rates  confirmed.  Conn. 
Health  Bull.  70,  1956.  """ 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONlffiL  RELATING  TO   THIS  PROJECT 
DURING  CALENDAR  YEAR  1956; 

None 
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SERIAL  NUMBER 

I,  National  Cancer  Institute        3,    Biometry  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMEaJT 

^,  Clinical  Biometry  Section        tj, 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAj 

i.  Evaluation  of  End  Resxilts  in  the  Treatment  of  Cancer 

PROJECT  TITLE  """  ~" 

'.  S.  J.  Cutler  and  M.  B.  Shimkin 

PRINCIPAL  INVESTIGATOR  '  ' 


I. 


None 

OTHER  INVESTIGATORS 


I.  IF  THIS  PROJECT  RESEMBLES,  COMPLBMBNTS,  OR  PARALLELS  RESEARCH  DCKNE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives;  To  develop  a  cooperative,  national  program  for  the 
acc\amulation  of  data  to  permit  the  evaluation  of  cancer  therapy 
in  terms  of  end  results. 


(Use  reverse  and  additional  pages,  if  necessary) 
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10,  PROJECT  DESCRIPTION  continued 

(B)  Methods  Employed:  A  group  of  cancer  registries  representing  a 
variety  of  medical  institutions  in  various  parts  of  the  United 
States  and  that  receive  reports  on  some  50,000  new  cancer 
patients  per  year  will  submit  annually  to  NCI  a  duplicate  set 
of  IBM  punch  cards  on  their  registered  cases.  These  cards  will 
contain  information  on  items  such  as  primary  site,  method  of 
diagnosis,  stage  of  disease,  treatment,  length  of  survival,  and 
cause  of  death,  in  addition  to  the  usual  demographic  items.   In 
addition,  cooperative  special  studies  on  selected  patient  groups 
will  be  developed, 

(C)  Major  Findings;   None.   This  program  was  initiated  in  September, 

(D)  Significance  to  the  program  of  the  Institute:   In  connection  with 
expanded  chemotherapy  program  of  NCI,  information  on  current 
methods  of  therapy  is  essential  to  provide  a  basis  for  the 
evaluation  of  new  methods.  As  new  therapeutic  techniques  are 
tested,  via  small  scale  clinical  trials,  and  become  accepted  for 
general  application,  continuing  evaluation  of  their  efficacy  will 
be  carried  out. 

(E)  Proposed  covurse  of  project; 

1.  During  the  coming  year  emphasis  will  be  placed  on  the  develop- 
ment of  uniform  definitions  and  procedures  to  insure  compara- 
bility of  material  received  from  the  individual  registries. 

2.  A  pilot,  methodological  project  for  the  processing  of  the 
punch  cards  on  high  speed  electronic  equipment  is  being 
developed  with  the  University  of  Pittsburgh. 

3.  A  number  of  special  cooperative  studies  are  being  planned 
including ; 

(a)  Evaluation  of  therapy  in  rare  forms  of  cancer  such  as 
multiple  myeloma,  neuroblastoma,  choriocarcinoma,  and 
cancer  of  the  breast  in  males; 

(b)  Evaluation  of  the  carcinogenic  risk  in  estrogen  therapy 
of  cancer  of  the  prostate;  and 

(c)  Review  of  the  use  of  chemotherapy  to  date,  i.e.,  what 
agents  were  used,  how  many  and  what  types  of  patients 
were  treated;  with  a  view  to  planning  special  studies 
of  selected  series  for  the  evaluation  of  end  results. 
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14.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 
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2.   National  Cancer  Institute       o^   Biometry  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij.^   Experimental  Statistics  Section  5.   ~~ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

g^   Statistical  Consulting  and  Research  Services 


PROJECT  TITLE 

Nathan  l-Iantel 


PRINCIPAL  INVESTIGATOR 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  C(M»LEMENTS,  OR  PARALLEI^I  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

TiiJhile  there  is  no  essent:'  =il  duplication  of  work,  parallel  statistical 
consulting  services  are  available  at  several  other  offices  at  the  NIH. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS):  Provision  of  consultative 
services  in  statistical  design  and  analysis  of  experiments,  with 
associated  research  in  statistical  methodology. 

(a)  Objectives;  The  primary  objective  of  this  section  is  to  provide 
assistance  in  the  design,  interpretation,  and  evaluation  of  ex- 
periments conducted  by  researchers  at  the  National  Cancer  Institute, 
(and  other  institutes,  on  request).  This  includes  referee  services 
for  the  Journal  of  the  National  Cancer  Institute  and  Public  Health 
Reports,  and  mat iiematical  assistance  for  development  of  theoretical 
models  of  biological  behavior. 


(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

(B)  Methods  Eniployed;  The  assistance  described  above  is  accomplished 
using  the  standard  methods  of  biometry,  statistics,  and  probab- 
ility, with  the  necessary  modifications  required  by  the  problem 
at  hand.  Frequently,  standard  statistical  methods  are  not 
sufficient  to  handle  the  problem  on  which  assistance  is  being 
given,  and  it  becomes  necessary  for  the  personnel  of  the  section 
to  originate  new  methods. 

(C)  Major  Findings;  As  a  service  organization,  this  section  primar- 
ily assists  other  researchers  in  making  important  biological 
and  medical  findings,  rather  than  in  making  such  findings 
directly.  Such  assistance  is  frequently  acknowledged  in  the 
publication  of  findings  of  the  researchers.  Examples  of  the 
kind  of  research  problems  in  which  assistance  is  given  are 
shoi-m  below. 

Occasionally,  the  nature  of  the  assistance  is  such  as  to  warrant 
co-authorship  rather  than  simple  acknowledgement.  Those  are 
shown  below.  Also,  new  statistical  methods  originated  in  this 
office  to  handle  certain  problems  are  sometimes  important 
enough  to  warrant  separate  publication. 

(d)  Significance  to  the  program  of  the  Institute;  The  significajice 
of  the  contribution  of  this  section  to  cancer  research  is  best 
illustrated  by  the  problems  in  which  the  section  has  provided 
statistical  assistance.  These  includes 

(a)  Studies  of  anti-leukemic  agents  with  respect  to  efficacy 
and  toxicity  to  hostj  * 

(b)  Establishment  of  concepts  of  drug  effectiveness  and  drug 
damage ; 

(c)  Investigations  of  possible  synergistic  corabinations  of 
antileukemic  agents | 

(d)  Studies  of  suturing  methods  and  of  the  effects  of  adrenal 
steroids  on  the  healing  of  surgical  wounds  in  micej 

(e)  Studies  of  growth  and  studies  of  changing  composition  of 
transplanted  tumors | 

(f )  Studies  of  the  role  of  bone  marrow  in  protecting  against 
radiation  effects j 

(g)  Studies  of  glucose  utilization  by  tissue  cultures; 
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10.  PROJECT  DESCRIPTIOM  contiaiued 

(D)  (h)  Studies  of  factors  related  to  the  presence  of  canceroiis 

cells  in  surgical  wound  washings 5 

(i)  Effects  of  diet  containing  tumor  tissue  on  tumor  bearing 
animals I 

(3)  Investigations  of  leukemic  cell  variant s| 

(k)  Effectiveness  of  drug  treatment  in  the  inhibition  of 
spontaneous  tumors | 

(1)  Dietary  restriction  as  a  factor  in  tumor  growth| 

(m)  Size  of  tumor  inoculum  as  a  factor  in  the  effectiveness 
of  chemotherapyi 

(n)  Design  of  a  screening  program  for  antituraor  agentsj 

(o)  Design  of  a  program  for  assajdng  hormonal  effects  of 
steroids I 

(p)  Design  of  a  program  for  preventing  or  detecting  outbreaks 
of  mousepox  in  laboratories  doing  cancer  researchj 

(q)  Investigation  of  the  optimal  duration  of  chemotherapy  of 
transplanted  mouse  tumors | 

(r)  Developmient  of  methods  for  managing  advanced  leukemia  in 
micei 

(s)  Statistical  assistance  in  studies  of  the  epidemiology  of 
cancer. 

(E)  Proposed  course  of  projects  There  will  be  no  essential  change 
in  the  work  done  under  this  project.  However^,  during  the 
coming  year^,  services  provided  to  the  Cancer  Chemotherapy 
National  Service  Center  will  become  of  increasing  importance- 
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FY' 57 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR   PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  V7ITHIW  NIH 
INDICATE  SERIAL  NO.(S): 
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SERIAL  NUMBER 


l6e  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956  s 

■ol 

Stohlraan^  F„s   Jr..  and  Schneiderman^  MeA«s  Application  of  the  CR-^ 
technique  to  the  study  of  experimental  hemolysis  in  the  dog. 
Journal  of  Laboratory  and  Clinical  Medicine  kl°     72-"825  1956 

Olivier.,  L.  and  Schneiderraan.,  M..S  A  method  of  estimating  the 
density  of  aquatic  snail  populations.  Experimental  Parasit- 
ology 52  109"117s  1956 

Goldin,  Ae|  Humphreys ^  S.  Roj  Venditti^  J.  M. |  Dennis,  Do|  and 
Mantel,  NoS  Growth  studies  on  sarcoma  37  in  mice.  Journal  of 
the  National  Cancer  Institute  I63  1207-1220^  1956 

Goldin^  Ao|  Vendittij  Jo  M.|  Humphreys,  S.  Ro|  and  Mantel,  N.s 
Influence  of  the  concentration  of  leukemic  inoculxm  on  the 
effectiveness  of  treatment.  Science  123s  Sij-O^  1956 

Goldin,  Ao|  Venditti,  J«  M.j  Humphreys^  S«  Roj  and  Mantels  N.s 
Modification  of  treatment  schedules  in  the  management  of  ad= 
vanced  mouse  leukemia  with  amethopterin.  Journal  of  the 
National  Cancer  Institute  17s  203=212 ^  1956 

HiMphreys^  S.  R.j  Venditti^  J.  M.|  Mantel^  N.j  and  Goldin^  A.s 
Observations  on  a  leukemic  cell  variant  in  mice.  Journal  of 
the  National  Cancer  Institute  17%   iUl-7"U57s  1956 

Venditti,  J.  Moj  Humphreys,  S»  R»j  Mantel,  N.f  and  Goldin^  A. 
Combined  treatment  of  advanced  leukemia.,  (L=1210)in  mice  using 
amethopterin  and  6~mercaptopurino  Journal  of  the  National 
Cancer  Institute  17 2  631-6385  1956 

Zipkin,  I. I  Bullockj  Fo  A«|  and  Mantel,  N.§  The  relation  of 
salivary  sodium^  potassium  solids^  and  ash  concentration  to 
dental  caries  experience  in  S'^   and  12=114.  year  old  children. 
Journal  of  Dental  Research^  in  press. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONIJEL  RELATING  TO  THIS  PBDJECT  DURING 
CALENDAR  YEAR  1956s 

M.Ao  in  statistics  awarded  to  Nathan  Mantel  by  American  University 
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2^   National  Cancer  Institute       o^   Biometry  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij.^   Experimental  Statistics  Section  5,   °" 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

g^   Statistical  cons;£Lting  for  clinical  groups 
PROJECT  TITLE    ~~~ 

•7  _   Robert  J .  Taylor 

PRINCIPAL  INVISTIGATOR  ~  ' 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  CCMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

This  service  in  part  complements  that  provided  by  Mo  Schneiderraan  and 
his  staff  in  the  CCNSC.  While  there  is  no  essential  duplication  of 
workj,  parallel  statistical  consulting  services  are  available  at  several 
other  offices  at  the  NIH. 

PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS):  Provision  of  consultative  services 
in  statistical  design  and  analysis  of  experiments  to  cooperative  clinical 
groups  studying  cancer  chemotherapy  and  to  associated  individual  investi" 
gators s  with  in^jlicated  research  in  statistical  methodologyo 

(■^)  Objectives g  The  primary  objective  of  this  project  is  to  provide  assist- 
ance  in  tlie  design^  interpretation  and  evaluation  of  § 

(a)  clinical  trials  conducted  by  cooperative  groups  under  the  auspices 
of  the  CCNSCi 

(b)  experiments  conducted  by  individual  investigators  associated  with 
clinical  work  in  the  MCI.  This  includes  advising  these  coopera- 
tive groups  on  procedures  outlined  in  the  protocols  in  order  to 
assure  a  statistically  valid  study. 

(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  continued 

(^)  Methods  Employed?  The  assistance  described  above  is  accomplished 
using  the  standard  methods  of  biometryy  statistics,  and  prob-- 
ability,,  with  the  necessary  modifications  required  by  the  problem 
at  hand.  Should  standard  statistical  techniques  be  insufficient 
to  handle  the  problem  on  which  assistance  is  being  given  it  then 
becomes  necessary  to  originate  new  methods. 

(c)  Jfa  J  or  Finding  s  g  Since  this  project  primarily  provides  a  service 
rt  aids  other  researchers  in  making  inportant  biological  and 
medical  findings i,  rather  than  making  such  findings  directly. 
Such  assistance  is  frequently  acknowledged  in  the  publication  of 
findings  of  the  researchers. 

(d)  Significance  to  the  program  of  the  Institutes  The  significance 
of  the  contribution  of  this  project  to  the  program  of  the 
Institute  is  best  illustrated  by  the  problems  and  groups  for 
which  the  above  mentioned  statistical  assistance  has  been  pro- 
vided. These  includes 

(a)  For  the  Acute  Leukemia  Cooperative  Study  Groups  advice  on 
^^  -Statistical  aspects'  of  the  new  protocol^  provision  of 

necessary  randomizations «  assistance  in  the  analysis  of  the 
resiilts  of  the  old  studyj 

(b)  Assistance  to  the  statistical  consulting  for  the  Nitrogen 
Mustard  Thio-TEPA  Cooperative  Study  Groups 

(c)  Statistical  assistance  to  Azaserine°Solid  Tumor  Cooperative 
Study  Groups 

(d)  Assistance  to  the  statistical  consulting  for  the  Clinical 
Subcommittee  of  the  Endocrinology  Panels  CCNSCo  NCIj 

(e)  Studies  of  the  effects  of  environmental  parameters  on  cell 
growth.? 

(f )  Study  of  parameters  affecting  speed  of  blood  clottingi 

(g)  Study  of  the  effects  of  various  drugs  on  the  length  of  life 
of  tumor^bearing  micej 

(h)  Study  of  Vitamin  B^ia  as say | 

(i)  Study  of  the  effect  of  serum  on  pyrogenicity  of  polysaccharide j 

(j)  Study  of  the  effect  of  L-^arginine  on  excretion  of  nitrogen. 

(E)  Proposed  course  of  projects  No  essential  change  in  services  pro- 
vided.     ~~ 
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12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

^'5*^  $4,730 

$1,190 
BUDGEl'ED  POSITIONS 

$5,920 

2/3   0   2/3 

PATTISMT  DAYS 

PROF 

OTHKR 

TOTAL 

2/3 
FY'S? 

0 

2/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  VJJ 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /~T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE n' 


ll^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,(S); 
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16.  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19$6% 

None 


17.  LIST  HONORS  AI'JD  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  19562  .   ,         _    _  .  . 

Appointed  instructor  for  USDA  Graduate  School  to  teach  a  course 
entitled  "Introduction  to  Experimental  Statistics." 


FIELD  INVESTIGATIONS  AND  DEMONSTRATIONS  BRANCH 

12=Month  Period 

Report  for  Period  January  1,  195^  Through  December  31 >  1956 


Throughout  this  report  period  there  has  been  a  marked  expansion  in 
practically  every  program  activity  conducted  by  the  branch.  In  the  field 
investigation  grants  prograja  there  has  been  an  increase  in  the  number  and 
quality  of  projects  receiving  support =  A  considerable  impetus  was  given 
to  the  acceptance  of  the  use  of  the  exfoliative  cytology  technique  as  a 
means  of  discovering  early  cervical  cancer  through  such  grant  awards.  In 
the  undergraduate  training  grant  area,  awards  were  made  to  a  larger  number 
of  medical  schools  than  in  the  previous  year  o  A  larger  number  of  graduate 
physicians  in  more  numerous  training  centers  were  given  support  this  year 
under  the  clinical  trainee ship  program.  Under  the  radium  loan  program 
there  has  been  an  increase  in  the  number  of  requests  for  such  loans  although 
the  funds  and  amount  of  radium  available  remained  at  the  same  level  as  the 
previous  year.  Funds  made  available  to  State  health  agencies  to  conduct 
cancer  control  programs  continued  at  the  same  level  as  in  the  previous  year . 
By  and  large,  there  has  been  a  leveling  off  of  activities  in  this  State  aid 
grants  program. 

During  the  report  year  there  has  been  a  tremendous  expansion  of 
field  investigations  conducted  by  the  branch.  At  present  more  than  60 
such  projects  are  in  active  operation  throughout  the  United  States . 
Major  intensification  of  these  cancer  investigations  has  been  in  the  field 
of  exfoliative  cytology,  however,  there  has  also  been  an  increase  in  the 
number  of  studies  directed  toward  the  definition  of  cancer  causes  in  our 
physical  enArironment .  In  addition,  studies  bearing  on  the  search  for  new 
information  pertaining  to  the  effects  of  ionizing  radiation  of  various 
energies  and  the  search  for  better  means  of  early  diagnosis  of  cancer  have 
been  increased.   This  over-all  increase  in  the  field  investigations  con- 
ducted by  the  branch  has  been  accomplished  through  the  incorporation  of 
the"!Epidemiology  Section  of  the  Institute  within  the  branchj  the  establish- 
ment of  a  Cytology  Section;  the  recruitment  of  additional  staff  members 
interested  in  cancer  field  investigation;  and  the  increased  availability 
of  funds  for  this  purpose  . 

Brief  summaries  of  the  various  branch  programs  follow  with  specific 
details  cf  activities  being  included  in  the  project  reports  appended  hereto. 

Extramural  Gran.t  Programs 

Field  Investigation  Grants 

This  program  provides  support  for  cancer  investigations  of  various 
types  which  may  be  encompassed  in  the  broad  terms  of  epidemiological, 
developmental  and  applied  research.  During  the  year  a  niimber  of  investi- 
gative leads,  which  appeared  to  have  considerable  promise  in  relation  to 
the  control  of  cancer  in  man, received  support.  A  number  of  grantees  have 
made  progress  in  widely  divergent  fields  toward  more  effective  methods  for 
the  discovery,  diagnosis  and  treatment  of  cancer.  For  example,  one  grantee 
is  investigating  the  effectiveness  of  a  new  technique  of  radiation  dosime- 
try in  cervical  cancer  radiotherapy;  another  grantee  is  attempting  to 
develop  a  technique  for  the  discovery  of  early  lung  cancer  utilizing 


megavoltage  radiation;  another  has  made  significant  progress  toward  the 
development  of  an  electronic  device  which  will  screen  uterine  cytologic 
smears;  other  grantees  are  investigating  the  possibility  of  predicting 
radiation  sensitivity  of  cervical  tumors  through  vaginal  cytology;  another 
grantee  has  improved  the  technique  he  developed  for  the  discovery  of 
prostatic  csmcer;  and  still  another  grantee  has  made  contributions  to  our 
knowledge  of  thyroid  cancer  in  children. 

Training  Grants 

This  grant  program,  which  provides  funds  to  medical,  dental, 
osteopathic  and  nvursing  schools  for  the  improvement  of  undergraduate 
cancer  teaching,  has  been  extended  to  include  the  participation  of  newly 
established  medical,  schools.  The  cancer  learning  test  conducted  annually 
under  a  grant  award  continues  to  indicate  that  the  students '  knowledge  of 
cancer  is  gaining  under  this  program!.  Plans  to  evaluate  the  effectiveness 
of  this  program  were  developed  by  the  cancer  coordinators  as  well  as 
Institute  staff  members,  and  will  be  carried  out  dioring  the  next  year. 

Clinical  Tralneeship  Program 

Under  this  program  2k'^   graduate  physicians  were  supported  in  cancer 
training  for  periods  of  time  varying  from  one  to  twelve  months.  These 
trainees  were  located  in  78  training  centers  in  2?  States  and  the  District 
of  Columbia,  and  includes  two  additional  States  over  the  previous  year. 
Seventy-five  physicians  received  training  in  surgery  and  73  in  radiology, 
with  the  next  largest  group  in  the  specialty  of  pathology.  The  great 
majority  of  these  physicians  are  continuing  to  devote  a  significant  portion 
of  their  time  to  work  in  some  phase  of  the  cancer  field  since  completion  of 
their  training.  Due  to  proposed  increase  in  stipends  effective  January  1, 
1957^  for  new  appointees  and  all  trainees  J'uly  1,  1957,  it  is  feared  that 
further  reduction  in  the  program  will  be  necessary  during  the  coming  year. 
We  continue  to  receive  many  more  applications  than  we  are  able  to  approve 
with  the  fur.ds  available . 

Radium  Loan  Program 

This  program  has  continued  as  in  past  years,  with  radium  being 
provided  on  loan  to  52  hospitals  with  qualified  radiologists  located  in 
26  States  and  the  District  of  Columbia.  During  the  year  additional 
requests  for  radium  were  received  and  added  to  the  waiting  list.  A  few 
units  were  returned  for  redistribution  which  will  be  made  when  calibration 
is  completed  by  the  National  Bureau  of  Standards . 

State  Aid  Program 

The  limited  funds  available  for  this  program,  which  have  remained  at 
the  same  level  for  three  years,  preclude  the  possibility  of  extensive 
activities  in  cancer  control  within  the  States .  In  addition,  lack  of  person- 
nel within  the  State  agencies  who  can  devote  attention  to  cancer  control 
limits  the  effectiveness  of  such  programs.  Stimulation  of  cancer  recisters 
has  been  an  area  of  additional  efforts  on  the  part  of  staff  members  during 
the  report  rpri-'d. 


Operation  of  Field  Studies 

This  program  area  has  the  responsibility  of  planning^,  developing  and 
administering  field  research  projects  for  the  National  Cancer  Institute . 
These  projects  seek  to  find  causes,  diagnostic  procedures,  effective  therapy 
and  adequate  methods  for  the  control  of  cancer  of  all  sites. 

Clearly,  this  work  must  entail  numerous,  widely-diversified  field 
studies;  and  at  present  more  than  60  such  projects  are  actively  operating 
throughout  the  United  States.  It  hears  pointing  out  that  these  studies 
cover  a  variety  of  research  activities  as  numerous  and  complex  as  cancer 
itself.  Activities  of  these  field  studies  range  subjectively  from  the 
development  and  analysis  of  medical  histories  of  mothers  of  leukemic 
children  in  New  England  to  an  endeavor  to  deteirmine  the  hazards  involved 
in  relation  to  occurrence  of  lAing  cancer  in  the  miners  of  uranium  on  the 
Colorado-Utah  Plateau;  from,  investigating  the  causes  of  oral  cancer  in 
dietary  deficiency  in  Atlanta  to  measuring  the  possible  correlation  between 
socio-econom.ic  status  and  cancer  morbidity  in  California.   Geographically, 
they  extend  from  the  State  of  Rhode  Island  (where  the  Unemployment  Compen- 
sation Commission  Office  is  furnishing  detailed  information  on  a  cohort  of 
about  300,000  persons)  to  Los  Angeles,  California  (where  a  study  is  under 
way  to  determine  what  factors  may  be  responsible  for  the  increased  frequency 
of  lung  cancer  among  Mexican  females  who  were  born  in  Mexico  and  emigrated 
to  California  where  they  died  of  lung  cancer ) . 

It  is  possible  to  indicate  the  scope  of  activities  of  the  Field 
Studies  Sections  by  looking  at  the  numerous  categories  into  which  these 
activities  fall.  For  example,  many  are  environmental  in  nature  having  to 
do  with  the  effect  of  natural  or  man=made  carcinogens  on  the  people  who 
live  and  work  with  them.   The  bath  house  workers  in  Hot  Springs,  Arkansas 
is  such  a  study,  as  is  the  uraniujn  miners  study  mentioned  above .  There  are 
underway  several,  general,  studies  on  cancer  incidence,  not  necessarily  in 
areas  or  among  groups  where  cancer  is  an  abnorm.ally  serious  or  complicated 
problem..   This  type  of  investigation  is  initiated  where  detailed  records 
and  other  factors  make  a  thorough  and  complete  project  possible.  A  new  and 
highly  promising  study  of  this  kind  is  going  on  in  Washington  County,  Maryland 
where  a  fortunate  combination  of  circumstances  and  events  make  it  possible 
to  conduct  a  detailed  study  of  environmental  factors  in  conjunction  with  a 
long-range  survey  of  cancer  incidence  on  the  inhabitants  of  that  County. 
Studies  of  this  kind  lend  vital  statistical  information  on  the  occurrence 
of  cancer.   There  are  many  such  projects  going  on  at  the  present  time.  Many 
of  the  field  investigations  being  conducted  cannot  be  put  neatly  into  a 
single  category.  For  example,  the  project  to  gather  data  on  smoking  habits 
of  World  War  I  veterans,  being  carried  out  in  cooperation  with  the  Veterans 
Administration,  is  both  a  statistical  analysis  of  available  data  and  an 
etiological  study  of  the  possible  correlation  between  smoking  and  lung  cancer. 
A  similar  study  involves  examining  insurance  union  records  to  determine  cancer 
incidence  among  railroad  trainmen,  firemen  and  enginemen.  This  latter  project 
is  significant  not  only  because  the  detailed  records  are  at  hand,  but  also 
beca.use  these  men  work  in  a  known  carcinogenic  environment  --  train  smoke  and 
fumes . 

A  number  of  epidemiologic  investigations  already  in  operation  became 
the  responsibility  of  the  branch  with  the  transfer  of  the  Epidemiology  Section 
in  the  last  quarter  of  the  year.   These  studies  included  among  others, 
epidemiology  of  cancer  of  the  lung  in  Pittsburgh,  Pennsylvania;  cancer  in  a 
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closed  population;  epidemiology  of  leukemia  and  the  lymphomas;  studies  in 
geographic  and  racial  distribution  of  canper;  research  in  epidemiologic 
raeLhid  and  stiniulatlon  of  epidemiological  research  in  non-service  agencies. 

Other  studies  conduc+^d  by  the  branch  are  concerned  with  evaluation 
of  cancer  diagnostic  tests  —  the  Penn  test,  density  test,  serum  acid 
phosphatase  sjnd  white  cell  alkaline  phosphatase  tests  were  evaluated  during 
the  year  and  found  wanting. 

Other  field  activities  of  the  branch  axe  related  to  the  field  of 
cancer  nursing.  These  are  concerned  with  work  conferences,  cajicer  nursing 
institutes,  development  of  tools  to  evaluate  cancer  nursing  in  the  basic 
professional  nursing  curriculum,  nursing  consultation  services  to  schools 
of  nursing,  universities  and  State  health  agencies;  a  study  of  the  nurse's 
role  in  the  rehabilitation  of  hospitalized  cancer  patients;  a  study  of  the 
effectiveness  of  nurse  utilization  of  the  film  "Breast  Self -Examination;" 
preparation  of  a  cancer  nursing  bibliography;  a  study  to  measure  the 
effectiveness  of  an  educational  program  in  cancer  nursing  for  nursing 
school  fac'olties  in  Tennessee  and  a  program  to  integrate  cancer  nursing  in 
the  basic  professional  curricolum  of  several  schools  of  nursing. 

A  significant  feature  of  the  activities  of  the  branch  during  the  past 
year  has  been  the  steady  growth  of  investigations  in  the  field  of  exfoli- 
ative cytology.  At  the  onset  of  the  year,  it  was  planned  to  establish  eight 
cervical  cytology  projects  in  addition  to  the  Memphis  project,  which  would 
permit  further  exploration  of  selected  special  aspects  of  the  cytologic 
technique  as  it  relates  to  uterine  cancer.  This  goal  was  reached  during 
the  year  and  there  are  now  six  actively  functioning  direct  operations 
projects  (Memphis,  Tennessee;  Columbus,  Ohio;  Madison,  Wisconsin;  Louisville, 
Kentucky;  Washington,  D.C.;  and  San  Diego,  California)  and  three  grant  oper- 
ations (Charlotte,  North  Carolina;  Providence,  Rhode  Island;  and  Detroit, 
Michigan). 

Each  of  the  direct  operations  has  a  Public  Health  Service  Medical 
Officer  assigned  in  charge,  along  with  trained  technicians  and  other  neces- 
sary staff  to  carry  out  the  investigation.  All  of  the  projects  are  utilizing 
similar  record  systems  in  order  that  data  from  all  the  projects  may  be 
summarized  and  comparedo  Each  of  the  existing  direct  projects  has  specific 
objectives  which  are  outlined  in  the  attached  individual  project  reports. 

Current  status  of  these  projects  is  as  follows: 

1.  The  Louisville,  Kentucky  project  got  imder  way  April  k,   1956 
and  up  to  the  present  6,000  individuals,  largely  hospital  and 
clinic  pa.tients,  have  been  screened.  Currently,  private 
physicians'  offices  contribute  the  largest  portion  of  the 
specimens  being  examined. 

2.  The  Columbus,  Ohio  project  officially  opened  in  June  and  since 
that  time  17,719  individuals  from  three  major  sources  —  cancer 
survey  clinics,  private  physicians  and  other  clinics  —  have 
been  examined. 


[The  .Madison,,  ■Wisconsin  project  began  actual  operations  in 
July  1956"   Over  3.? 000  individuals  have  Toeen  surveyed  in  a 
ten  rural  county  area.  Recently ;,  "because  of  the  success  of 
the  program^  two  additional  counties  have  been  included  in 
the  study  and  three  more  will  be  added  soon.  All  specimens 
being  studied  are  obtained  by  private  practitioners  in  their 
offices  . 

The  San  Diego,  California  project  has  been  in  operation  since 
mid-year  with  a  small  staff  of  two  trained  technicians  examining 
specimens  secured  from  charity  patients  by  a  private  clinic 
group . 

The  Washington^  D.C  project  opened  in  September  and  3^000 
women  have  been  examined.  These  were  largely  made  up  of  NIH, 
PHS^  and  HEW  employees.  At  year's  end  plans  were  completed 
to  extend  the  study  to  inmates  of  a  Womens.  Federal  Penitentiary, 
St.  Elizabeths  Hospital,  Washington,  D.C,  and  selected  Indian 
Health  Service  facilities. 

The  Memphis,  Tennessee  cytology  project,  undertaken  in  1952, 
has  been  in  constant  operation  since  that  time.  Over  120,000 
females  over  the  age  of  20  years  have  been  examined  at  least 
one  time,  i»-2,000  a.  second  time,  17^000  three  times,  and  3^000 
a  fourth  time.  A  preliminary  report  on  the  Memphis  project, 
published  in  the  Journal  of  the  American  Medical  Association, 
Vol.  l62;p.  167=173,  September  15,  195^,  is  attached  hereto. 
This  report  clearly  demonstrates s 

(a)  TlTiat  it  is  feasible  to  elicit  the  cooperation  of  the 
medical  profession  in  carrying  out  a  mass  vaginal  cytological 
screening  of  a  substantial  proportion  of  the  white  and  non=- 
white  female  population  of  a  community. 

(b)  That  during  3-1/2  years  about  k3   percent  of  the  women  20 
years  of  age  and  over  were  sufficiently  motivated,  by  the 
educational  methods  employed,  to  present  themselves  to  a 
clinic  or  to  a  private  physician  for  a  cytological  test.  This 
represents  an  average  of  about  lU  percent  of  the  female  popula- 
tion per  year . 

(c)  That  among  those  screened  once,  the  discovery  rate  of 
invasive  cancer  of  the  uterus  was  substantially  greater  than 
the  prevalence  rate  previously  found  in  the  Shelby  County  female 
population  through  a  survey  condu.cted  among  all  of  the  medical 
facilities  of  the  County.   Among  the  white  population  screened, 
the  crude  rate  was  approximately  three  times,  and  in  the  non- 
white  approximately  four  times  the  prevalence  rate  determined 
through  the  morbidity  survey.  Whether  or  not  these  differences 
depend  upon  selective  factors  peculiar  to  those  screened,  or  to 
other  factors,  can  be  determined  from  the  raw  data,  but  pertinent 
tabulations  bearing  on.   it  have  not  yet  been  made . 

(d)  That  in  addition  to  the  invasive  cancer  detected  in  those 
screened,  about  the  same  number  of  Intraepithelial  cancer  of 
the  cervix  was  demonstrated. 
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(e)  It  is  not  possible  to  determine  what  proportion  of  all 
uterine  cancer  diagnosed  In  the  Shelby  County  population 

has  appeared  in  those  surveyed  xmtll  current  morbidity  records 
are  matched  against  the  survey  file .  This  procedure  is  now  in 
progress.  Comparison  of  crude  prevalence  rates,  mentioned  in 
paragraph  (c),  suggests  that  the  rate  in  those  women  not  screened 
will  be  considerably  lower  than  the  rates  in  those  screened,  or 
that  the  invasive  cancers  detected  are  almost  entirely  histologi- 
cal and  not  clinically  evident  cancer.  The  latter  is  the 
anticipated  goal. 

Preliminary  emalysis  of  other  data,  representing  results  obtained 
up  to  January  1,  1956  suggests  the  following: 

(f )  That  the  average  time  elapsed  between  an  Intraepithelial 
lesion  and  invasive  cancer  of  the  cervix  is  much  shorter 

than  previous  estimates  suggested. 

(g)  That  the  risk  of  giving  a  woman  a  false  sense  of  security  in 
reporting  a  smear  as  negative  will  be  of  the  order  of  about 

20  chances  in  10,000;  or  for  invasive  cancer,  about  5  chances  in 
10,000.  It  is  suspected,  but  not  yet  determined,  that  most  of 
the  invasive  cancers  found  following  a  negative  cytological 
report  will  be  microscopically,  but  not  clinically,  invasive 
cancers. 

It  should  be  noted  that  if  this  figure  holds  up,  i.e.,  if 
5  out  of  10,000  women  with  one  negative  smear  actually  have 
invasive  cancer,  then  the  chances  of  a  false  negative  on  two 
smears  are  of  the  order  of  25  in  100,000,000. 

(h)  On  the  basis  of  very  preliminary  incidence  rates  calculated 
from  the  second  screening  results,  it  would  appear  that  the 
invasive  cancers  discovered  in  the  second  screening  are  signifi- 
cajitly  fewer  than  expected  on  the  basis  of  previously  estijnated 
incidence  rates .  That  any  cases  at  all  were  discovered  in  the 
presently  few  women  subjected  to  a  third  screening  is  a  surprise, 
but  the  significance  of  this  cannot  be  determined  until  the  data 
available  are  more  adequately  digested. 

(i)  There  has  been  a  disturbing  drop-off  in  the  percent  of 

women,  eligible  for  second  screening,  who  have  actually 
appeared  for  it.  From  January  1  to  December  1,  1956  about 
13,000  women  completed  a  second  screening  as  compared  with 
about  l6,000  in  I95U  and  about  lU,000  during  1955-  This 
decrease  is  in  the  face  of  substantial  increases  in  women 
eligible . 

During  1956  there  was  some  increase  over  1955  in  those 
having  a  third  screening  (8,600  vs.  7,700),  with  the  present 
total  being  about  17,000. 

The  totals  are  about  equally  divided  between  white  and  non- 
white  women,  and  since  the  disease  appears  to  behave  differently 
in  the  two  races  they  must  be  considered  separately,  with  the 
results  that  the  effective  numbers  with  repeat  screenings  are 
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presently  too  few  for  computation  of  very  stable  incidence 
rates .   The  scientific  yield  of  the  study  with  regard  to  the 
natural  history  of  cancer  of  the  cervix  is  dependent  upon  stahle 
incidence  rates,  which  in  turn  are  dependent  upon  rescreening. 

(j)  Since  the  "beginning  of  the  study  there  has  been  a  steady 

increase  in  the  percent  (though  only  a  slight  increase  in 
the  nimbers)  of  women  whose  initial  smear  was  referred  by  a 
private  physician.  On  the  other  hand  the  women  Initially  seeing 
a  private  physician  have  the  worst  record  in  returning  for 
rescreening . 

(k)  Efforts  have  been  and  are  under  way  to  find  a  mature 

epidemiologist  for  full=time  assignment  to  Memphis,  and 
a  likely  candidate  who  has  expressed  interest  in  the  detail 
is  under  consideration o 

(l)  It  is  believed  that  the  general  results  mentioned  in 

paragraphs  (a)  —  (d)  above  are  alone  well  worth  the 
present  investment  in  the  Memphis  study.   In  addition,  although 
it  would  be  impossible  to  document  it,  it  is  believed  that  this 
project  has  been  largely  responsible  for  the  favorable  change 
in  attitude  towards  cytology  that  has  taken  place  among  important 
professional  groups. 

Up  to  the  present,  however,  the  study  has  not  achieved 
those  objectives  dependent  upon  large  numbers  of  rescreenings . 
For  this  reason,  in  addition  to  taking  measures  designed  to 
improve  the  rescreening  in  Memphis,  sizeable  "captive"  female 
populations,  readily  amenable  to  rescreening,  must  be  exploited 
within  the  areas  served  by  other  projects. 

(m)  The  future  course  of  the  Memphis  Project  has  been 

predicated  on  the  expectation  that  the  minimum  numbers  of 
rescreenings  believed  necessary  could  be  obtained  by  July  1957' 
This  date  must  now  be  set  up  at  least  to  July  1958.   It  was 
anticipated  at  the  beginning  that  what  might  be  called  "service 
activities,"  which  are  necessary  to  such  a  large-scale  project, 
would  be  curtailed  and  efforts  would  be  limited  to  special 
follow-up,  for  long  periods  of  time,  on  a  small  group  of  surveyed 
women.  In  addition,  it  was  hoped  that  certain  other  types  of 
epidemiological  study  could  be  instituted,  this  of  course  being 
dependent  upon  assignment  of  suitable  personnel  =  still  not  on 
hand. 

(n)  It  is  our  opinion  that  the  Memphis  Project  is  an  excellent 

one .  Providing  a  suitable  epidemiologist  can  be  assigned 
there,  it  has  the  potential  for  development  of  a  long-term  field 
laboratory  not  only  for  studying  uterine  cancer,  but  other  cancers 
as  well.   In  addition,  it  is  amenable  to  development  as  a  field 
training  area  for  epidemiologists.   The  major  present  deficiency 
is  the  lack  of  an  experienced  epidemiologist  in  residence. 

The  Charlotte,  North  Carolina  uterine  cancer  survey,  which  is 
operated  under  a  grant  from  the  branch,  was  forced  to  establish 
on-the-job  training  for  cytology  technicians  before  it  was  possi- 
ble to  get  under  way  during  the  second  quarter  of  the  year.  To 
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date  scane  10,000  individuals  have  been  screened  and  plans  are 
vmder  way  to  extend  the  survey  beyond  Mecklenburg  County,  which 
embraces  197,000  persons,  to  ten  additional  North  and  South 
Carolina  counties  in  the  near  futiire.  The  project  director 
states  that  he  is  able  to  screen  a  set  of  two  smears  (vaginal 
and  cervical)  for  $2.00.  It  is  anticipated  that  50,000 
individuals  (100,000  slides)  will  be  examined  annioally .  The 
majority  of  these  specimens  will  come  from  private  physicians' 
offices. 

8.  The  Detroit,  Michigan  cyto-diagnostic  screening  survey  in 
cervical  cancer,  which  is  conducted  under  a  grant,  also  had 
difficulty  in  securing  cytology  technicians  and  consequently 
was  somewhat  delayed  in  getting  started.  However,  since  June 
approximately  7^000  individuals  have  been  screened.  These 
specimens  have  come  largely  from  clinic  and  cancer  detection 
center  facilities. 

9-     In  March  a  grant  was  made  to  establish  a  program  for  the  early 
detection  of  uterine  cancer  in  the  State  of  Rhode  Island 
utilizing  exfoliative  cytology.  This  project  met  with  extreme 
difficulties  in  the  organizational  stage  and  recruitment  of 
trained  personnel  was  next  to  impossible.  However,  the  project 
did  get  under  way  in  November  195^  and  approximately  500  indi- 
viduals have  been  screened  since  then.  The  majority  of  these 
have  been  clinic  patients.  m 

One  of  the  major  bottlenecks  for  a2-l  the  cytology  projects  has  been 
the  lack  of  trained  cytology  technicians.  This  has  been  partially  alleviated 
through  on-the-job  training  of  three  to  six  months  of  interested  women.  Due 
to  the  nature  of  the  technicians'  work,  low  salaries  and  slow  promotions,  it 
has  been  difficult  to  retain  trained  individuals.  Some  satisfactory  solution 
to  these  problems  must  be  met  within  the  immediate  future  if  projects  are  to 
continue  to  develop  and  operate  with  maximum  efficiency. 

The  final  evaluation  of  all  the  exfoliative  cytology  investigations 
can  be  made  only  in  the  future.  However,  it  is  felt  that  these  projects 
have  materially  accelerated  the  acceptance  of  the  cervical  cytology  technique 
by  the  pathologists  as  well  as  the  medical  profession  generally. 

Plajis  for  the  future  include  the  establishment  of  a  vaginal  cytology 
project  in  Philadelphia,  Pennsylvania  for  the  study  of  large  groups  of 
industrially  employed  women ^  This  project  is  already  in  the  process  of 
organization.  A  second  cervical  cytology  project  will  be  established  in 
Connection  with  a  labor  group  having  a  large  employees'  health  program. 

Finally,  it  is  planned  to  establish  at  least  four  investigations  to 
study  the  possible  development  of  a  cj^ologic  technique  which  can  be  utilized 
to  screen  for  early  lung,  gastric,  gastro- intestinal,  and  urinary  tract 
cancers.  Two  such  investigations  are  in  the  process  of  organization  —  one 
in  piolmonary  cytology  in  Houston,  Texas  and  a  second  in  Colon  Cytology  in 
Columbus ,  Ohio . 

Specific  details  of  all  branch  activities  are  included  in  the  annvial 
project  reports  prepared  by  section  heads  of  the  branch. 
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C.  Major  Findings 

Study  of  trends  of  tobacco  consumption  in  the  United  States  indicates 
that  during  the  period  in  which  pounds  consumed  per  person  have  in- 
creased only  50$  the  increase  in  cigarette  consumption  has  been  tremendoua 
while  other  forms  of  tobacco  use  have  declined,   (Milmore) 

Study  continues  of  methods  of  handling  occupational  data  as  they  might 
relate  to  cancer  risk,   (Milmore  and  Gilliam) 

Analysis  of  trends  of  mortality  from  all  respiratory  diseases  indicates 
that  small  errors  in  faulty  death  certification  of  lung  cancer  as  other 
respiratory  diseases  can  theoretically  account  for  a  large  part,  but  not 
all,  of  the  recorded  increase  in  lung  cancer  since  19lll.   (Gilliam) 

Work  has  begun  on  development  of  a  more  precise  method  for  handling 
s\irvival  data  of  cancer  patients.  This  is  aimed  particularly  at  the 
problem  of  assessing  various  treatment  categories  in  terms  of  survival, 
(Milmore) 

D,  Significance  to  Cancer  Research 

Any  theories  of  causes  of  cancer  in  humans,  from  no  matter  what  scien- 
tific discipline  they  come,  will  remain  inadequate  until  they  meet  the 
test  of  consistency  with  epidemiological  facts.   Hence,  development  of 
more  precise  and  powerful  epidemiological  tools  if  of  considerable 
importance  to  cancer  research, 

E»  Proposed  Course  of  Project 

To  be  exploited  as  new  opportunities  arise. 
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of  which  will  contribute  to  an  understanding  of  human  cancer;   to 
provide  technical  assistance  in  the  design  of  studies  and  analysis, 
of  such  material;   and  to  explore  sources  of  material  directly  available 
to  us  and  suitable  for  answering  specific  questions  which  appear 
particularly  important. 
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B.  Methods  Employed  (Cont'd) 

lectures  to  medical  and  public  health  students  and  exploitation  of  personal 
friendships  with  persons  in  many  agencies,  to  stimulate  and  assist  in 
organizing  studies  of  basic  epidemiological  material  not  directly  available 
to  the  Service.   By  the  same  means  to  obtain  access  to  data  for  our  ov«m 
study. 

C.  Major  Findings 

A  study  of  cancer  among  a  large  free- living  population  among  which 
there  are  social  restrictions  against  use  of  alcohol,  tobacco  and  i:offee 
was  stimulated  and  designed.   Results  to  date  suggest  that  cancers  of 
several  sites  fall  unequally  on  this  group.   Methods  of  testing  th<i 
validity  of  present  results  have  been  suggested.   (Gilliam) 

Cancer  epidemiology  lectures  or  seminars  conducted  at  medical  or 
public  health  schools  at  Pittsburgh   Johns  Hopkins,  Virginia,  Army 
Medical  Service  Graduate  School  and  Naval  Medical  School.   (Gilliaia) 

Liaison  with  National  Research  Council  in  connection  with  a  study 
of  the  relation  of  mustard-gas  poisoning  and  influenzal  pneumonia  in 
World  War  I  veterans  to  later  development  of  lung  cancer.   (Milmorii) 

Exploring  possibilities  of  studying  the  possible  alteration  of 
susceptibility  to  cancer  among  persons  with  a  variety  of  endocrine 
disorders  and  other  diseases,  with  the  Veterans  Administration  and 
individual  hospitals  and  physicians;   and  trial  use  of  samples  of 
such  case  history  material.   (Milmore,  Pendergrast) 

Exploring,  through  analysis  of  a  trial  sample  of  cases,  practi- 
cability of  using  Naval  Officer  experience  in  studying  the  signif ii;ance 
of  "coin  lesions"  to  cancer  of  the  lung.   (Smith) 

Exploring  suitable  sources  of  material  to  determine  the  prevalence 
and  incidence  of  "coin  lesions".   One  excellent  source  was  found  which 
could  have  been  used  to  clarify  the  methodological  problems  involved, 
but  could  not  be  exploited  because  of  lack  of  funds.   It  is  probable, 
however,  that  the  agencies  having  these  data  will  work  them  up 
themselves.   (Gilliam,  Smith) 

Participation  in  planning  for  the  1956  National  Cancer  Conference. 
(Pendergrast) 

D.  Significance  to  Cancer  Research 

The  future,  and  broad  usefulness,  of  research  in  this  field  depends 
partly  on  exploitation  of  material  not  directly  available  to  us  and  on 
recruitment  and  training  of  future  workers. 
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a  general  population  and  to  determine  the  characteristics  which 
distinguish  people  who  develop  the  disease  from  those  who  escape 
it. 

2)  To  partially  evaluate  the  mass  small  film  x-ray  sur^rey  as  a 
case  finding  tool» 

(Use  reverse  and  additional  peiges,  if  necessary) 


NCI-052 Calendar  Year  1956 

SERIAL  NUlffiER 

B.  Methods  Employed 

1)  Personal  interview  of  reported  cases  and  control  population  over  a  period 
of  several  years,  together  with  collection  of  augmentative  clinical  records 
from  hospitals  and  physicians  of  the  area. 

2)  Follow-up,  through  death  certification  data  of  survey  and  non-s^arvey  popu- 
lation; and  special  and  detailed  follow-up  of  selected  sample  of  X-ray  examinees 
who  had  certain  lesions,  together  with  a  control  group  who  were  negative  to  X-ray 

C.  Major  Findings 

1)  None  in  general  study,  since  a  major  effort  has  been  required  to  develop  an  i 
adequate  anti-raortem  reporting  system.  Such  a  system  is  operating  now  and  clinic 
records  are  being  collected. 

2)  Preliminary  tabulations  of  Mass  Chest  X-ray  Survey  data  suggest  greater  partic' 
pation  by  the  older  age  groups  of  Allegheny  County  residents  than  noted  in  mass  . 
X-ray  surveys  in  other  metropolitan  areas.  Such  a  finding  indicates  that  a  bette 
opportunity  exists  to  test  the  effectiveness  of  the  X-ray  S\irvey  as  a  case  findir,' 
tool  than  has  been  possible  previously.  An  evaluation  of  the  specificity  of  thisl 
screening  device  for  detecting  cancer  of  the  lung,  demonstrates  some  of  the  li«i-' 
tations  of  the  method  as  it  was  applied  in  this  survey-  A  report  of  this  evaluat 
has  been  accepted  tentatively  for  publication.  As  a  result  of  more  adequate  a]j)h 
betization  of  the  Survey  index  file,  more  acciurate  matching  has  been  accomplished 
for  Allegheny  Co\mty  residents  who  died  of  lung  cancer  during  the  period  flarch  25 
1953  to  July  1,  19^6,  Preliminary  tabulations  reveal  unexpected  variations  in  th 
age-race  specific  survey  participation  rates  which  require  further  investigation 
before  their  significance  can  be  evaluated^ 

D.  Significance  to  Cancer  Research 

1)  Provides  basic  information  regarding  pathogenesis  and  epidemiology  of  cancer 
of  the  lung  which  cannot  be  determined  in  any  other  way. 

2)  Provides  partial  evaluation  of  mass  small  film  X-ray  surveys  as  a  lung  cancer 
case  finding  toole 

E.  Proposed  Course  of  Project 

Continued  collection  and  periodic  analysis  of  follow-up  data  on  subjects  for  a 
period  of  several  years  according  to  objectives  stated  above. 
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l6.  list  publications  other  than  abstracts  from  this  project  during 

CALENDAR  YEAR  1956t 

McClure,  C«  D«t  Follow-Up  Study  of  8UU  Neoplasms  Suspects  from  the 
Pittsburgh  and  Allegheny  County  Mass  Chest  X-ray  of  1953.  Tentatively 
accepted  for  publication  PUBLIC  HEALTH  REPORTS. 


17,  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  19^6 t 

None 
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Field  Investigations  and 
National  Cancer  Institute        o^  -iJemonstrations  Branch 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Epidemiology  Section  5^ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Cancer  in  a  Closed  Population 


PROJECT  TITLE 

A,  G.  Gilliam,  M.D.,  3. 

K. 

Miliuore, 

M.D., 

and 

Robert 

L. 

Smith, 

Ao 

D. 

PRINCIPAL  INVESTISATOR 

None 

OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DCMB 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 

None  known 


16.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A,  Objectives 

Primary  objective  is  to  measure  risk  of  death  from  all  causes,  but 
more  particulalrly  from  cancer  of  the  lung,  in  a  closed  employee 
population  excessively  exposed  to  gasoline  and  diesel  engine  exhaust 
fumes, 

B»  Methods  Employed 

Analysis  of  employment  records  of  ab'out  60,000  men  employed  between 
1906  and  19^3',   determining  causes  of  death  in  those  dead;  and  compar- 
ing death  rates  in  this  population  with  that  for  other  men  in  the  same 
city.        (Use  reverse  and  additional  pages,  if  necessary) 


-  2  - 

NCI-0$3 

SERIAL  NUMBER  Calendar  Year  19| 


C,  Major  Findings 

Age  adjustment  relative  frequency  comparisons  suggest  that  lung 
cancer  might  be  excessive  in  this  group.  However,  exact  measxires 
of  risk  await  computation  of  person-years  at  risk,  which  cannot 
be  anticipated  for  another  year. 

D,  Significance  to  Cancer  Research 

Besides  providing  information  regarding  risk  to  cancer  of  the 
lung,  material  should  permit  contributions  to  methodology  needed 
in  studying  industrial  groups. 

E,  Proposed  Course  of  Project 

Tracing  causes  of  death  is  about  95^  complete  and  has  reached  the 
point  of  uneconomical  returns.  Causes  of  death  have  been  coded 
according  to  the  International  List  in  use  at  time  of  death.  Death 
data  to  be  used  for  computing  deaths  expected  in  study  group,  by 
broad  cause,  have  been  assembled.  The  necessary  rates  await  com- 
pletion of  appropriate  pooulation  estimates.  The  coding  of  employment 
records  for  transfer  to  IBM  cards,  necessary  for  computation  of  person- 
years  at  risk,  is  about  half  completed. 
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llf.   IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FJNDS,  FACILITIES,  OR  PERSONNEL 
FOR  'jSIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO»(S): 

The  Vital  Statistics  Division  of  neai'ly  every  State  Health  Department 
and  of  several  foreign  countries « 

The  Tabulating  Unit  of  NIH  will  key-punch  the  coded  data  and  prepare 
requested  tabulations » 


No  entries  for  items  Ipj  l6,  and  17< 
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Field  Investigations  and 
2.  National  Cancer  Institute        o^    Demonstrations  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.     Epidemiology  Section 5, 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BETHESDA) 

6,  Epidemiology  of  Leukemia  and  the  Lyrdphomas 


PROJECT  TITLE 

7. 

William  A.  Walter,  Jr.,  M.  D. 

PRINCIPAL  INVESTIGATOR 

fl. 

None 

OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESEMBLES,  CC»«PLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

Dr.  Manning  and  Dr.  Dunn  of  this  Branch 

0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A,  Objectives 

1)  To  determine  selective  factors  governing  the  distribution  of 
leukemia  and  the  lymphomas  as  measurable  through  analysis  of 
mortality  data, 

2)  To  describe  the  clinical  and  environmental  factors  surrounding 
the  development  of  these  diseases  in  a  general  population  and  to 
determine  the  characteristics  of  those  persons  who  do  and  who  do 
not  develop  the  diseases. 

(use  reverse  and  additional  pages,  if  necessary) 
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NCI-O^h 

SERIAL  NUMBER  Calendar  Year  1956 

B.  Methods  Employed 

1)  Detailed  analysis  of  available  mortality  statistics  regarding  the 
trends  and  age,  race,  sex  and  geographic  distribution  of  leukemia  and 
Hodgkin's  disease  in  the  United  States. 

2)  By  interview  of  mothers  to  obtain  answers  to  questions  concerning 
various  environmental  factors  which  may  be  associated  with  risk  (e.  g. 
allergy,  acute  infections,  immunizations,  hereditary  influences,  etc.). 

Three  groups  of  mothers  will  be  interviewed: 

1.  Of  children  who  have  died  of  leukemia 

2.  Of  children  who  have  died  of  other  malignant  disease 

3.  Matched  controls 

C,  Major  Findings 

1)  An  analysis  of  leukemia  nortality  data  has  shown:  1.  Recorded 
mortality  tends  to  be  greater  in  the  Northern  United  States  than  in 
the  Southern  United  States  for  both  males  and  females  of  white  and 
non-white  races.   2.  States  with  a  significantly  higher-than-average 
death  rate  have  excess  deaths  at  all  ages,  but  the  excess  increases 
with  age.  3.  The  peak  in  death  rate  among  white  children  between  3 
and  U  years  of  age  is  not  observed  in  non-white  rates.  This  differ- 
ence is  probably  due  to  environmental  factors. 

The  mortality  data  for  Hodgkin's  disease  has  not  been  completely 
analyzed  at  this  time,  but  a  similar  North  to  South  trend  is  also 
evident. 

2)  Field  work  is  tentatively  planned  to  be  started  in  Florida.  The 
State  Board  of  Health  has  agreed  to  cooperate  in  the  study, 

D,  Significance  to  Cancer  Research 

Will  provide  basic  epidemiological  data  regarding  leukemia  and  Hodgkin's 
disease  which  is  not  now  available  and  which  is  necessary  in  attempting 
to  evaluate  etiological  significance, 

E.  Proposed  Course  of  Project 

Completion  of  analysis  of  time  trends  of  leukemia  mortality  and  geo- 
graphic distribution  of  Hodgkin's  disease  in  Fiscal  Year  1958.  The 
field  study  will  be  started  in  one  state  and  subsequently  extended  to 
other  areas  at  such  time  as  it  seems  warranted  as  judged  by  experience 
obtained  in  the  first  area. 
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FOR  THIS  PROJECT  IK  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO,(s): 

The  Bureau  of  Vital  Statistics  and  Division  of  Epidemiology  of 
the  Florida  State  Board  of  Hes.ith» 
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16,  LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  ]PROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  19^6 t 

Walter,  W,  A,  and  Gilliam,  A,  G,:  Leukemia  Mortality.  Geographic 
Distribution  in  the  United  States  for  19k9-^l»     J«  Nat.  Cancer 
Inst.  17;  U75-U80,  October  1956. 

17.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  19$6i 
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Field  Investigations  and 
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6,    Studies  in  Geographic  and  Racial  Distribution  of  Cancer 
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PROJECT  TITLE 

Robert  Lincoln  Smith,  M.Do 

g 

PRINCIPAL  INVESTIGATOR 

■ 

Dr.  Clarence  Salsbury,  Phoenix,  Ariz. 

,  Dr. 

William  J. 

Pendergrast, 

Dr.  B.  Kc  Milmore,  and  A.  G.  Gilliam, 

M.D. 

OTHER  INVESTIGATORS 


9.  IP  THIS  PROJECT  RESEMBLES,  CC»1PLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


.0:.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

General:   To  determine  racial  and  geographic  factors  influencing 
risk  to  cancer 

Specific: 

1)  Study  of  cancer  mortality  among  Navajo  Indians. (Smith  and  Gilliam) 

2)  Mortality  from  cancer  in  non-white  races  in  the  United  States  and 
Hawaii.   (Smith) 

3)  Geographic  distribution  and  trends  of  mortality  from  thyroid 
diseases  and  thyroid  cancer  in  the  United  States.  (Pender er ast) . 

(Use  reverse  and  additional  pages,  if  necessary} 
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SERIAL  NO. 

B.   Methods  Employed 


1 


1)   Comparison  of  deaths  recorded  among  the  Navajo  during  5  years  with 
that  expected  on  the  basis  of  general  United  States  white  and  non-white 
age  and  sex  specific  rates. 


2  and  3)   Analysis  of  United  States  mortality  statistics,  publ'.shed 
by  the  National  Office  of  Vital  Statistics 

Major  Findings 


1)  Mortality  attributed  to  cancer  of  several  sites  is  subsequ.mtly 
less  among  Navajos  than  among  the  general  United  States  white  and 
non-white  population.   However,  since  both  cancer  and  all  other  causes 
of  death  were  less  frequently  recorded,  by  the  methods  employed,  than 
among  all  Indians;   and  because  of  the  high  proportion  of  deatlis  among 
them  either  unattended  by  a  physician  or  attributed  to  senility,  etc., 
the  cancer  deficit  cannot  be  regarded  as  established  beyond  al  .        ' 
reasonable  doubt   Two  papers  reporting  these  findings,  as  wel  .  as      ' 
differences  in  other  causes  of  death,  have  been  completed. 

2)  There  are  interesting  differences,  in  mortality  attributed  to 
various  cancers  among  the  minor  non-white  races  of  the  United  States 
and  Hawaii,  compared  to  U.S.  white  and  non-white  populations   Two 
papers  reporting  these  findings  have  been  published  and  two  an; 

in  press,   A  paper  is  being  prepared  comparing  cancer  mortality  among 
United  States  white  population  to  that  of  the  non-white. 

3)  Apparently  a  crude  correlation  exists  between  mortality  from 
thyroid  diseases  and  thyroid  cancer.   A  more  critical  examination  of 
this  point  has  therefore  only  recently  been  instituted  and  a  paper 
summarizing  results  is  in  preparation. 

D.   Significance  to  Cancer  Research 

The  epidemiological  method  depends  on  the  demonstration  of  dif::erences 
in  risk  in  people  with  different  characteristics,  environment,  etc.   Thus, 
the  results  of  this  project  are  descriptive  and  provide  information  for  use 
in  tests  of  consistency  with  a  variety  of  theories  of  cancer  causat  .on,  as 
well  as  leads  for  further  exploration. 

E.   Proposed  Course  of  Project 

To  be  continued  and  expanded  in  similar  direction  with  other  c.incers  as 
personnel  and  facilities  become  available. 
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2h.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 

Some  unpublished  basic  mortality  data  obtained  from  National  Office 
of  Vital  Statistics  on   reimbursable  basis. 
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16.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

Smith,  Ro  L. ,  Salsbury,  C.G.j  and  Gilliam,  A.G. :   Recorded  and 
expected  mortality  among  the  Navajo.,  with  special  reference  to 
cancer.   J.  Nat.  Cancer  Inst.  Y1_'.    il-?>^,   July  1956. 

Smith,  R.  L. :   Cardiovascular-renal  and  diabetes  mortality  among  the 
Navajo,   In  press  (Pub.  Hlth.  Rpts.) 

Smith,  R.  L. :   Recorded  and  expected  mortality  among  the  Japanese 
of  the  United  States  and  Hawaii,  with  special  reference  to  cancer. 
J.  Nat.  Cancer  Inst.  \T_:    459-473,  October,  1956. 

Smith,  R.  L. :   Recorded  and  expected  mortality  among  the  Chinese  of 
the  United  States  and  Hawaii,  with  special  reference  to  cancer. 
J.  Nat.  Cancer  Inst.  YU      ddl-blb,   November  1956. 

Smith,  R.  L.  :   Recorded  and  expected  mortality  among  the  Ind:lans 
of  the  United  States  with  special  reference  to  cancer.   In  press 
(J.  Nat,  Cancer  Inst.) 

Smith,  R.  L, :  Mortality  attributed  to  cancer  among  Hawaiians  and 
Filipinos  of  Hawaii  and  other  racial  groups  of  the  United  States 
and  Hawaii.   In  press  (J,  Mat.  Cancer  Inst.). 
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lO.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives i 

The  primary  purpose  of  this  program  is  to  provide  financial 
support  of  studies  concerned  with  the  review  and  evaluation  of 
routinely  employed  and  newly  reported  screening  and  diagnostic  tests, 
the  modi^i-cation  and  application  of  established  case  finding  pro- 
cedures, the  development  of  case  finding  tools,  the  evaluation  of 
case  finding  methods,  and  the  most  practical  means  of  extending  the 
use  of  these  methods  to  the  total  human  population. 
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Method  of  Application; 

Grants  for  field  investigation  projects  are  made  to  public  and  private 
non-profit  institutions  and  organizations,  such  as  approved  medical  and 
dental  schools,  universities,  hospitals,  laboratories,  philantropic  insti- 
tutions, and  state  and  local  health  departments.  A  project  director  or 
investigator  is  required  to  submit  an  application  for  a  grant.  Applications 
for  grant  funds  are  considered  by  the  Cancer  Control  Committee  and  the 
National  Advisory  Cancer  Council  three  times  each  year.  All  grants  that  are 
awarded  must  be  approved  by  the  National  Advisory  Cancer  Council.  During 
the  calendar  year  1956  the  policy  governing  the  use  of  grants  was  liberal- 
ized to  the  extent  that  funds  can  be  transferred  from  one  budget  category 
to  another  without  the  approval  of  the  National  Cancer  Institute. 

Major  Findings; 

During  the  calendar  year  1956  there  were  120  grant  applications, 
totaling  ^>2, 397,560,  considered  by  the  Cancer  Control  Committee  and  the 
National  Advisory  Cancer  Council.  Of  this  number  UO  grants  totaling 
?979,76U  were  newj  6l  grants  totaling  $1,087,289  were  continuation  of  old 
grants  J  19  grants  totaling  !!p330,507  were  supplemental  and  grants  deferred 
from  previous  meetings. 

Of  the  120  applications  submitted,  72  grants  totaling  $1,296,8U8  were 
approved.  Of  this  number  13  grants  totaling  ''i301,12U  were  new  studies;  59 
grants  totaling  $995, 72U  were  continuation  of  studies  already  underway;  17 
grants  in  the  amount  of  $378, 93U  were  for  supplemental  or  deferred  grants. 


Reported  results  indicate  that  the  survival  rates  following  radiation 
therapy  for  cervical  cancer  have  undergone  steady  improvement.  The  apparent 
recovery  rate  has  risen  from  28,^  to  U6^  in  the  Institution  conducting  this 
study.  However,  this  increase  has  been  attained  at  a  cost  of  postirradiation 
complications  consisting  of  one  death,  several  fistulas,  bilateral  ureteral 
occlusions,  intestinal  stenosis  and  massive  tissue  nacrosis.  Careful  study 
failed  to  explain  these  reactions  because  of  inadequate  data  as  to  both 
physical  factors  and  technical  accuracy  of  radiation.  The  study  did  suggest 
the  indictment  of  th^  radium  fraction. 

For  these  reasons  a  special  study  was  undertaken  in  an  attempt  to  ac- 
curately evaluate  radiation  therapy  in  terms  of  tumor  destruction  and  nonnal 
tissue  response.  The  orogram  included  careful  pretherapy  evaluation,  con- 
trolled external  radiation,  integrated  radium  source  therapy,  and  detailed 
long  term  follow-up  study.  The  primary  aim  of  the  study  is  an  even  distri- 
bution within  the  parametrium  of  the  maximum  radiation  that  the  patient's 
local  tissue  and  general  respon^will  permit.  The  precision  of  the  dosage 
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Calculations  depended  upon  the  exact  localization  of  both  the  element  suid  the 
ielvic  viscera  through  visualization  and  careful  relationships.  The  recon- 
struction of  special  relationships  of  objects  permits  calculation  of  radiation 
losage  by  use  of  Quimby  tables  for  linear  radium  sources.  By  checking  the 
iccuracy  of  the  technique  developed  in  phantoms  it  has  been  found  that  a 
laximum  error  of  about  3%   is  introduced  into  the  final  dosage  calculation. 
iince  this  physical  accuracy  does  not  alone  insure  the  technique,  visualization 
if  all  the  vital  pelvic  structures  is  also  employed,  this  is  a  very  accurate 
technique  for  radiation  therapy.  However,  theoretically  the  effectiveness  of 
Ms  particular  technique  of  radiation  dosimetry  developed  in  the  study  can 
le  determined  only  by  long  term  follow-up  studies  which  is  the  ultimate  aim 
if  the  project. 


Preliminary  roentgenographic  studies  have  suggested  that  bronchogenic 
arcinoma  frequently  involves  the  structures  of  the  mediastinum  before 
leripheral  evidence  of  disease  is  manifest  and  since  it  is  impossible  to 
•ecord  the  mediastinum  in  detail  with  conventional  survey  techniques,  these 
arly  neoplasms  often  escape  detection.  Special  techniques  necessary  to 
■ecord  mediastinal  structures  are  unsuitable  for  survey  detection  studies, 
t  was,  therefore,  regarded  as  important  that  a  simple  screening  method  or 
echnique  be  devised  which  would  provide  reliable  diagnostic  information 
jbout  the  mediastinum,  as  well  as  the  lung  fields  on  a  simple  exposure.. 

Pilot  studies  previously  undertaken  to  a  limited  degree  indicated 
hat  megavoltage  roentgenography  would  record  certain  types  of  lesions 
hich  could  not  be  demonstrated  by  present  conventional  methods. 

In  view  of  the  preliminary  clinical  trials  further  investigation  of 
'ilinical  diagnostic  megavoltage  techniques  have  been  carried  out  together 
1th  the  investigations  by  collateral  means  of  improving  the  diagnostic 
ccuracy  of  chest  x=ray  interpretation »  The  specific  areas  have  been: 
1)  To  define  optimal  megavoltage  roentgenographic  technique o  (2)  To 
valuate  critically  the  clinical  usefulness  of  megavoltage  roentgenograph » 
.  total  of  62  patients  were  examined  by  megavoltage  technique  and  approxi- 
lately  30  others  have  been  re-examined,  one  or  more  times »  Further 
nvestigation  has  been  delayed  until  a  new  generator  can  be  installed. 
3)  To  develop  special  applications  of  megavoltage  techniques  <.  (U)  To 
nvestigate  the  collateral  means  of  extending  the  usefulness  of  the  roentgen 
ixamination.  Studies  of  the  physiologic  optics  of  the  roentgen  interpre- 
j.ations  with  particular  emphasis  on  film  scanning  patterns  are  in  progress, 
luch  of  the  work  has  been  devoted  to  developing  reliable  testing  techniques, 
'he  methods  now  employed  appear  to  give  reproducible  results  and  definitive 
lata  are  being  collected.  The  characteristics  of  the  newly  developed  mega- 
oltage  generator  have  been  carefully  studied  and  a  realistic  chest  phantom 
las  been  developed  for  use  in  comparative  dosimetry  and  comparative  image 
'isibility  studies,  approximately  100  diagnostic  studies  have  been  made 
luring  the  past  year.  Future  plans  with  the  completion  of  the  chest  phantom. 
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it  is  proposed  to  proceed  to  the  detail  neasurement  of  the  radiation  doses 
delivered  within  the  thorax  in  the  course  of  megavoltage  and  orthovoltage 
roentgenography  and  also  to  study  the  comparative  visibility  of  various 
test  objects  placed  within  the  phantom  in  megavoltage  and  orthovoltage 
roentgenograms . 


A  study  in  radiation  sensitivity  screening  by  microscopy  auid  micro- 
photometry  of  vaginal  smears  is  being  supported.  This  project  is  designed 
to  confirm  or  repeat  the  work  reported  by  Graham  that  radiation  causes 
specific  morphological  changes  in  the  non-cancerous  cells  obtained  by 
vaginal  smears  from  cervix  cancer  patients  and  that  these  changes  have 
prognostic  significance  with  respect  to  the  curability  of  the  patients. 
These  chainges  have  been  called  radiation  response.  Graham  reports  that 
S$%   of  patients  with  good  radiation  response  are  cured  by  radiation  as 
compared  with  8%   to  10^  id.th  poor  radiation  response.  Also,  that  71^ 
of  the  80  patients  in  the  series  with  poor  radiation  response  do  very  well 
when  treated  with  surgery.  The  study  also  proooses  to  answer  questions  as 
to  whether  the  criteria  proposed  by  Graham  are  readily  recognized  by  other 
investigators.  The  cytologist  working  with  this  project  feels  that  at  this 
stage  of  the  study  she  can  recognize  the  described  changes  without  diffi- 
culty. Twenty-four  patients  with  previously  untreated  carcinoma  of  the 
cervix  have  been  admitted  to  the  study.  Vaginal  smears  have  been  obtained 
from  all  cases  and  have  been  subjected  to  morphological  analysis  as  out- 
lined by  Graham.  No  attempt  has  been  made  to  correlate  the  radiation 
response  and  the  clinical  response  to  radiation  on  this  limited  number. 
The  study  will  continue  and  all  new  cases  of  carcinoma  of  the  cervia 
treated  at  the  Johns  Hopkins  Hospital  will  be  admitted  to  the  study. 
In  addition  to  the  study  of  the  Graham  technique  the  investigation  is 
undertaking  a  parallel  study  which  measures  quantity  amd  the  DNA  control 
of  malignant  and  normal  cervix  epithelum  at  intervals  following  irradiation 
(reported  by  Stowell,  Montgomery,  Mitchell,  Mellors,  and  others).  In  the 
event  it  becomes  possible  to  prognosticate  the  curability  of  a  given 
cervical  cancer  by  measurement  of  these  changes,  either  morphologically 
or  oy to chemically,  it  will  be  the  most  important  advance  in  cancer  therapy. 


Three  laboratories  to  evaluate  and  develop  serodiagnostic  tests  for 
cancer  are  being  supported  by  these  grants.  A  report  from  the  University 
of  Kansas  Laboratory,  received  during  the  year,  indicates  that  investigations 
have  been  compiled  on  1?  tests,  7  investigations  are  in  progress  or  planned. 
'/Thile  none  of  the  tests  investigated  fulfill  the  criteria  of  a  reliable 
cancer  test,  the  investigator  feels  that  a  continuing  program  for  the 
evaluation  of  cancer  tests,  which  are,  of  course,  empirical,  is  justifiable 
if  there  is  a  possibility  that  a  useful  procedure  may  be  developed  for 
diagnosis  or  management  of  one  or  more  forms  of  cancer.  Experience  has 
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shown  that  empirical  approaches  to  medical  problems  had  at  times  yielded 
valuable  results,  although  experience  in  this  area  has  not  suggested  that 
a  cancer  test  is  at  hand,  neither  does  the  completely  pessimistic  viewpoint 
seem  justified.  It  is  the  belief  of  the  investigator  that  an  open-minded, 
honest  evaluation  of  the  work  of  hardworking,  enthusiastic  individuals  who 
devise  these  tests  is  in  the  interest  of  the  public  welfare  and  scientific 
progress.  Unwarranted  raising  of  public  hopes  that  a  single  test  for  cancer 
has  been  developed  should  be  more  easily  diverted  and  recognition  of  a  useful 
test  and  its  limitation  will  be  facilitated  through  a  cancer  test  evaluation 
program. 

Another  laboratory  receiving  support  from  this  grant  reports  satisfactory 
progress  in  all  subjects  under  study  dealing  with  diagnostic  procedures.  The 
chief  accomplishment  has  been  in  the  development  of  more  accurate  methods  for 
the  diagnosis  of  prostatic  cancer,  A  total  of  91  proven  cases  of  cancer  of 
the  prostate  and  117?  patients  without  this  disease  were  investigated  with 
regard  to  serum  acid  phosphatase  levels «  In  all  of  these  cases  determina- 
tions were  performed  for  total  ^•prostatic"  acid  phosphatase,  utilizing  the 
substrate,  phenylphosphate ,  It  was  found  that  the  Fishman-Lerner  method 
gave  the  best  correlation  with  the  presence  of  proven  cancer  of  the  prostate 
registering  8?  and  8l  percent  abnormal  in  untreated  and  treated  cases,  re- 
spectively «  The  corresponding  figures  for  total  acid  phosphatase  were  31 
and  38/^"  The  Fishman-Lemer  method  indicated  abnormal  prostatic  acid  phos- 
phatase values  more  frequently  than  the  King-Armstrong  method  in  those 
instances  where  prostatic  cancer  was  localized  to  the  gland  (21  out  of  26) 
and  when  metastasis  had  spread  only  to  soft  tissue  (11  out  of  26).  The 
corresponding  figures  of  the  King -Armstrong  procedure  were  U/26  and  2/l2. 
Likewise,  in  the  group  with  bony  metastasis  the  Fishman-Lemer  method  was 
more  sensitive  -  showing  abnormal  phosphatase  valves  in  U5/53  patients  as 
compared  to  2?  out  of  53  found  by  using  the  King="Armstrong  procedure. 
Accordingly,  an  elevated  "prostatic"  acid  phosphatase  is  not  necessarily 
an  indication  of  metatastic  as  opposed  to  nonmetatastic  cancer  of  the 
prostate.  A  study  of  the  clinical  specificity  of  the  serum  "prostatic" 
acid  phosphatase  showed  that  prostate  cancer  only  exhibited  persistent 
abnormal  values;  the  highest  incidence  of  abnormal  values  in non -malignant 
disease  were  seen  in  benign  prostatic  hypertropy  (15/52),  The  strong 
possibility  of  some  of  these  patients  having  occult  cancer  of  the  prostate 
cannot  be  excluded e 


I     A  technique  has  been  devised  by  which  in  vitro  tyrosinase  activity  of 
small  groups  of  cells  within  a  tumor  may  be  determined  and  compared  with  the 
accumulated  melanin  in  the  same  cells.  The  cells  are  subsequently  stained 
30  that  cytopathological  changes  may  also  be  evaluated.  Studies  may  thus  be 
inade  of  these  three  processes  in  a  n-uniber  of  areas  in  a  single  malignant 
nelanoma,  and  also  among  different  melanomas.  Tyrosinase  activity  and  melanin 
jontent  were  measured  by  use  of  a  microspectrophotometer,  which  was  designed 
and  assembled  for  this  purpose.  From  additional  tumor  tissues,  it  is  believed 
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that  correlations  may  be  established  among  in  vitro  tyrosinase,  melanin  conterf 
and  pathological  change,  vrith  resulting  criteria  of  possible  diagnostic  value, 

A  quantitative  colorimetric  method  has  been  devised  for  determination  of 
ng,  amounts  of  1-3,  Li-dihydroxyphenylalanine  in  biological  systems.  This  aethi 
has  been  applied  to  the  assay  of  1-DOPAase  activity  in  malignant  melanoma  and  ' 
other  tissues. 


A  study  of  carcinoma  of  the  thyroid  in  children  under  1^  years  of  ag« 
has  been  in  progress  for  the  past  three  years.  Data  have  now  been  collected 
on  39U  children  with  thyroid  caurcinoma.  The  material  collected  during  the 
past  year  is  quite  similar  to  that  previously  obtained.  An  effort  is  being 
made  to  obtain  etiological  data,  especially  that  pertaining  to  irradiation 
during  infancy.  At  this  time  20^  of  the  cases  in  the  series  are  known  to  haTt 
received  irradiation  to  the  neck  region  during  infancy,  or  childhood.  The 
diagnosis  of  carcinoma  followed  irradiation  by  an  average  of  8.5  years,  only 
a  few  cases  have  been  reported  from  other  countries  at  this  time.  In  view  of 
the  recurrences  after  long  periods  of  quiescence  it  is  apparent  that  a  follow- 
up  study  of  less  than  20  years  in  patients  with  thyroid  carcinoma  is  of  rela- 
tively little  value.  Consequently,  it  will  be  necessary  to  continue  this 
study  over  the  next  several  years. 
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LO.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  OBJECTIVES 

The  objectives  of  the  undergraduate  cancer  training  grant  program 
is  to  develop  and  establish  a  coordinated  program  of  instruction  in 
the  field  of  cancer  which  will  provide  the  students  of  medical,  dental, 
and  osteopathic  schools  with  a  comprehensive  concept  of  the  field  of 
cancer,  to  fully  utilize  all  current  knowledge  concerning  the  most  ef- 
fective methods  of  diagnosis  and  treatment  of  the  disease,  to  stimulate 
interest  in  the  field  of  research,  and  to  emphasize  the  importance  of 
early  recognition  and  prompt  therapy. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  METHODS  EMPLOYED 

All  approved  medical,  dental,  and  osteopathic  schools  are  eligible  to  re- 
ceive a  grant  each  year,  there  are  no  restrictions  to  any  set  plan  in  developlm 
a  training  program.  Each  school  program  is  under  the  direction  of  a  specific 
program  director,  commonly  designated  as  a  coordinator  of  cancer  teaching. 
These  coordinators  meet  each  year  independently  of  the  Federal  government  to 
discuss  and  evaluate  the  teaching  program  of  the  respective  institutions  and 
exchange  information  on  new  and  improved  methods  of  instruction  that  were  found 
to  be  effective  in  each  of  the  particular  teaching  programs.  The  approved 
U-year  medical  and  osteopathic  schools  may  receive  a  maximum  of  $25,000  annually 
the  2-year  medical  and  osteopathic  schools,  and  the  dental  schools,  are  eligibl* 
to  receive  a  maximum  of  $5,000  each  year.  The  grants  to  all  institutions  muat 
be  approved  by  the  National  Advisory  Cancer  Council  which  is  based  on  the  plan 
of  teaching  which  is  to  be  followed  by  each  institution.  During  the  calendar 
yeso*  1956  the  regulations  governing  the  use  of  these  funds  were  liberalized  to 
the  extent  that  the  grant  funds  could  be  transferred  from  one  budget  category 
to  another,  at  the  discretion  of  each  program  director,  without  previous  ap- 
proval by  the  Cancer  Institute  and  unexpended  funds  from  one  year  could  be 
retained  by  each  institution  for  use  in  the  succeeding  year  in  \rtiich  the  pro- 
gram was  approved. 

C.  MAJOR  FINDINGS 

This  is  the  ninth  year  of  operation  of  this  program.  The  total  amount  of 
funds  available  for  distribution  during  1956  was  $2,U28,125.  There  were  137 
grants  considered  by  the  National  Advisory  Cancer  Council  and  the  Cancer  ContiH)!; 
Committee.  Of  this  number  8U  were  medical  schools,  receiving  a  total  of 
$2,006,912  and  one  new  2-year  medical  school  which  became  operative  during  the 
year  in  the  anount  of  S5,000.  There  were  U2  dental  schools  receiving  a  total 
of  $209,893  and  1  new  dental  school  in  the  amo\int  of  $li,968;  6  osteopathic 
schools,  receiving  a  total  of  $lii6,692j  smd  3  special  grants,  receiving  a 
total  of  $511,630.  There  was  one  deferral  of  a  nursing  grant  by  the  Cancer 
Control  Committee  and  the  National  Advisory  Cancer  Council  in  the  amount  of 
$ll,U63. 

D.  SIGNIFICANCE  OF  THE  PROGRAM 

The  coordinators  of  cancer  teaching  held  their  auinual  meeting  for  1956  in 
Detroit,  Michigan  Juat  before  the  Third  National  Cancer  Conference,  In  addi- 
tion to  the  benefits  derived  from  the  Cancer  Conference,  per  se  the  administra- 
tive, technical,  and  teaching  instructional  aspects  of  the  cancer  teaching 
program  were  discussed.  A  paper  on  the  effectiveness  of  certain  methods  of 
teaching  cancer  to  medical  students  was  presented.  A  committee  consisting  of 
three  coordinators  of  cancer  teaching  in  medical  schools  was  appointed  to 
evaluate  the  impact  of  the  cancer  teaching  program  on  the  total  teaching 
programs  of  the  medical  schools.  The  opinions  of  the  deans  of  the  schools, 
and  the  heads  of  the  departments  not  included  in  the  cancer  teaching  program 
are  being  obtained  in  addition  to  those  of  the  coordinators.  The  results  of 
this  study  are  to  be  published  during  the  calendar  year  1957. 
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A  program  for  evaluating  cancer  learning  in  medical  schools  is  being 
Mtinued,  as  in  the  past.  Fifty  of  the  medical,  thirty-six  of  the  dental, 
ul  six  of  the  osteopathic  schools  participated  in  the  testing  program  in 
j56«  The  purpose  of  this  testing  program  has  been,  designed  to  measure  as 
ii;urate]y  as  possible  the  breadth  and  depth  of  the  students'  knowledge  of 
iiicer,  to  measure  growth  and  integration  of  cancer  knowledge  from  year  to 
'iir  at  different  levels  of  training,  to  measure  the  acquisition  and  retention 
i;  knowledge  by  individual  students  as  they  progress  up  the  promotional  scale, 
;(l  provide  medical,  dental,  and  osteopathic  schools  throughout  the  country 
rbh  a  measure  of  their  students'  knowledge  in  learning  about  cancer,  and  to 
raluate  the  effectiveness  of  various  methods  of  teaching.  These  objectives 
L]3  carried  out  through  the  following  methods:  objective  testing  of  the 
liidents'  knowledge,  by  questionnaires  and  visits  to  schools  to  obtain  data 
»i;  teaching  methods,  by  statistical  analysis  of  relationships  between 
iiiievement  and  instructional  patterns,  and  by  reports  to  participating 
niools  of  individual  student's  achievements,  and  intra-  and  inter-school 
Lrferences  in  student  achievements. 

The  total  number  of  students  taking  the  test  during  19^6  was  17,0^5 
itiical,  10,6U0  dental,  and  1,923  osteopathic.  The  scores  for  each  of  the 
;])ups  on  the  cancer  knowledge  examination  continued  to  show  significant 
.ureases  over  those  of  the  preceding  years. 

;|  HIOPOSED  COURSE  OF  HIOJECT 

It  is  proposed  to  continue  this  program  at  the  maximum  rate  of  support 
■(f  each  institution.  Plans  are  underway  for  the  year  19^7  to  evaluate  the 
jr'ectiveness  of  the  cancer  training  program,  particularly  its  impact  on  the 
ical  medical  school  teaching  program. 
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PROJECT  TITLE 


N,  B.  Hon,  M.D. 


PRINCIPAL  IKVESTKATOR 


8   5t.-^t---il--&--l-2l------ -----.------__-«^_^- 

OTHER  INVESTIGATORS 

9*  IF  THIS  PROJECT  RESEMBLES,  COMPLBMEa^S,  OR  PARALLELS  RESEARCH  DCm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 

IQ.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS); 

A.   OBJECTIVES 

The  objectives  of  this  program  are:  to  increase  the  nuniber  and 
quality  of  cancer  control  facilities,  particularly  at  the  commimity 
levelj  to  promote  closer  cooperation  between  official  health  and 
philantrophic  agencies  and  the  medical  professionj  to  participate 
in  the  evaluation  of  the  results  of  all  aspects  of  the  professional 
medical  program j  and  to  employ  all  available  knowledge  that  will 
permit  accurate  and  early  diagnosis  and  prompt  treatment  through  the 
use  of  grant-aid  and  matching  funds. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  METHODS  EMPLOYED 

Funds  are  allocated  to  all  State  Health  Departments  (except  one)  on  a 
fonnula  basis  which  takes  into  consideration  the  extent  of  the  cancer  problen 
measured  by  (1)  the  mortality  attributed  to  the  disease,  (2)  the  relative 
.population  density  of  the  several  states  in  inverse  order.  In  order  to  re- 
ceive cancer  grant-in-aid  funds  each  state  must  submit  a  program  plan  of 
operation  that  is  approved  by  the  Public  Health  Service,  together  with  a 
financial  budget  containing  the  financial  grant-aid  funds  and  matching  funds. 
In  general,  these  funds  may  be  utilized  for  all  cancer  control  activities 
with  the  exception  of  therapy.  The  state  program  plans  and  the  financial 
budgets  are  routinely  approved  by  the  Public  Health  Service  regional  offices. 
This  staff  and  members  of  the  National  Cancer  Institute  provide  consultation 
services  to  the  states  and  local  health  departments  principally  on  the  basis 
of  requests. 

C.  MAJOR  FINDINGS 

The  grant-in-aid  appropriation  for  1956  was  $2,250,000.  At  the  present 
time  there  is  some  form  of  cancer  control  program  in  each  of  the  states  and 
territories.  Progress  in  the  development  and  extension  of  the  control  program 
in  many  of  the  states  has  been  retarded  for  two  reasons:   (l)  either  qualified 
medical  personnel  could  not  be  found  to  administer  a  program,  or  (2)  those  who 
were  employed,  because  of  the  many  other  programs  under  their  direction,  were 
unable  to  devote  sufficient  time  to  the  development  smd  administration  of  an 
effective  cancer  control  program,   "effective  January  1,  1956  the  American 
College  of  Surgeons  require  a  cancer  register  for  the  approval  of  a  cancer 
clinic,  this  requirement  places  added  emphasis  on  the  need  for  close  co- 
operation between  official  health  agencies  and  non-governmental  diagnostic 
and  treatment  facilities  in  providing  consultation  services  for  the  estab- 
lishment of  cancer  registers  and  financial  assistance  for  their  operation. 
The  success  of  the  establishment  of  cancer  registers  in  the  treatment 
facilities  will  depend  to  a  great  extent  on  the  cooperation  between  the 
diagnostic  and  treatment  centers,  the  state  and  local  health  departments, 
and  the  medical  profession. 

A  tabulation  of  the  semi-annual  State  Cancer  Activity  Report  for  the 
years  June,  195U  to  June,  1955  shows  the  major  activities  in  which  the  health 
departments  devoted  most  of  their  effort  during  this  l8-month  period. 

6-month  period  ending June,  195U  Dec,  195H   June,  1955 

I.  Clinic  Activities 

a.  Diagnostic  clinic 

b.  Detection  clinic 

c.  Hospital 

d.  Private  physician 

II.  Laboratory  Activities 

III.  Health  Unit  Activities 

IV.  Educational  Activities 

a.  Professional  meetings  and  films 

b.  Lay  films,  booklets,  etc. 
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3.  SIGNIFICANCE  OF  THE  PROGRAM 

This  program  is  designed  to  provide  the  facility  and  personnel  neces- 
sary to  find  and  diagnose  cancer  and  provide  for  treatment  of  the  disease 
Ln  the  earliest  possible  stage j  by  utilizing  more  effective  established 
nethods  and  applying  the  newer  techniques  that  have  been  demonstrated  to 
De  of  value. 

L  PROPOSED  COURSE  OF  PROJECT 

j   An  increased  effort  to  encourage  the  employment  of  additional  qualified 
jersonnel  and  to  increase  the  number  of  cancer  control  facilities,  and  the 
ipplication  of  the  most  recent  diagnostic  techniques,  and  the  most  recent 
techniques  for  the  diagnosis  of  cancer  in  the  earliest  possible  stages. 
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LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956 : 

Kaiser,  R.F.,  Cytology  as  an  Aid  to  the  Diagnosis  of  Uterine  Cancer, 
Journal  of  the  National  Medical  Association,  Vol.  kQ,   No.  1,  Jan.  I956 

Boles,  Russell;  Baum,  W.S.;  and  Kaiser,  R.F.,  Cancer  Detection  in 
General  Practice,  Journal  of  the  American  Medical  Association,  Vol.  160, 
p.  923-927.  March  1?,  1956. 

Kaiser,  R.F.,  Cytology  as  an  Aid  to  the  Diagnosis  of  Uterine  Cancer, 
G.P.,  Vol.  XIII,  No.  i^,  April  1956. 

Kaiser,  R.F.,  Cancer  Program  of  the  National  Cancer  Institute  —  Cancer  ■ 
A  Manual  for  Practitioners,  Rumford  Press,  July  1956. 

Kaiser,  R.F.,  Research  Factors  in  the  Control  of  Uterine  Cancer,  Public 
Health  Reports,  Vol.  71,  No.  1,  January  I956. 


LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
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7.  N.  B.  Hon,  M.D.,  and  Mrs.  Mary  W,  Brunot 


PRINCIPAL  INVESTIGATOR 
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OTHER  INVESTIGATORS 

9.  IF  THIS  PROJECT  RESEMBLES,  CCM>LBMENTS,  OR  PARALLBI^  RESEARCH  DCm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 

.0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)! 

A.  OBJECTIVE 

The  program  provides  radium  in  various  types  of  applicators  and 
intensities  to  qualified  radiologists  in  approved  hospitals  throughout 
the  country  for  use  in  cancer  therapy. 

B.  METHODS 

Radium  is  lent  to  institutions  seeking  such,  within  the  supply 
available,  on  an  annual  contract  basis.  The  recipient  of  the  loan 
provides  insurance  coverage  for  the  radium  and  supplies  an  annual 
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report  on  patients  treated.  The  shipments  of  radium  are  handled  through  the 
National  Bureau  of  Standards,  which  also  provides  for  calibration  and 
standardization  of  the  \inits .  These  services  are  provided  through  an  annual 
contract  between  the  National  Cancer  Institute  and  the  National  Bureau  of 
Standards. 

C.  MAJOR  FINDINGS 

Throughout  the  year  1956  radium  was  on  loan  to  52  hospitals  in  26  states 
and  the  District  of  Columbia.  During  the  year  practically  the  entire  supply 
of  radium  has  been  out  on  loan. 

D.  FUTURE  OF  PROGRAM 

It  is  planned  to  continue  the  program  at  its  current  level  as  long  as 
there  appears  to  be  a  significant  need  for  radium  which  is  reflected  by 
the  requests  we  have  been  unable  to  fill. 
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7,  N.  B.  Hon,  M,D.,  and  Mrs.  Mary  V7.  Bnmot 


PRINCIPAL  INVESTIGATOR 


'8. 


OOHER  INVESTIGATORS 


e9«  if  mis  PROJECT  RESEMBLES,  CC»IPLBMBNTS,  OR  PARALLELS  RESEARCH  DONE 
I    ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 

SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 

NO.(S)  IF  WITHIN  NIH). 

None 

.0.  PROJECT  DESCRIPTICa*  (SEE  INSTRUCTIONS): 

A.  OBJECTIVES 

To  provide  training  support  for  graduate  physicians  in  the 
diagnosis  and  treatment  of  cancer. 


(Use  reverse  and  additional  pages.  If  necessary) 
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B.  METHODS  EMPLOYED 

Applications  for  special  cancer  training  are  received  from  physiclana 
desiring  such  training  who  have  made  themselves  acceptable  to  a  qualified 
training  center.  Applications  are  reviewed  and  final  selection  of  trainees 
made  by  a  traineeships  board  composed  of  National  Cancer  Institute  staff 
members.  The  successful  candidates  are  appointed  by  the  National  Cancer 
Institute  and  paid  directly  from  Bethesda  headquarters. 

C.  MAJOR  FINDINGS 

During  the  year  2U5  graduate  physicians  were  supported  \inder  this 
program  for  periods  of  time  varying  from  one  month  to  a  full  year.  These 
trainees  were  distributed  in  78  institutions  located  in  27  states  and  the 
District  of  Columbia,  showing  the  inclusion  of  two  additional  states  being 
represented  since  last  year. 

D.  FUTURE  PROGRAM 

Due  to  proposed  increase  in  stipends  for  new  appointees  effective 
January  1,  1957,  and  all  trainees  July  1,  19?7,  it  is  feared  that  further 
reduction  in  the  program  will  be  necessary  during  the  coming  year.  We 
continue  to  receive  many  more  applications  than  we  are  able  to  approve 
with  the  funds  available. 
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SERIAL  NUMBER 


National  Cancer  Institute      3«  Field  Investigations  &  Demonstrations  Branch 
INSTITUTE  OR  DIVISION   ~  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Uvirsing  Section 5,     Building  T-6 

SECTION  OR  SERVICE  LOCATION  (IF  UOWi  OHAN  BEJIHESDAJ 

Cancer  Nursing  Ixtstitutes  (6  in  Montana) 

FSOJECT  TITLE  '  ~"^ 

F»  Ruth  Kahl,  resource  person  and  participant 

ERINCIPAL  INVESTKATOR      ""^  • 


I   IS^iS^E^^-^ •  -  ^ss  Rosalie  Giacomo,  P.H»N.  Consultant,  Region  VIII  during  5 

OIHER  INVESTIGATORS  o^  ^^'^   Institutes  and  Miss  Claire  Richmond  diiring  3  of  them, 

IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EL3EWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  lUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

Unaware  of  any  similar  project 


PROJECT  DBSCRIPTICN  (SEE  INSTRUCTIONS): 

A.  Objective 

1)  To  improve  and  extend  knowledge  regarding  cancer  with  emphasis 
on  nursing  responsibilities. 

2)  To  help  nurses  hecome  aware  of  their  own  attitude  toward  cancer 
as  it  relates  to  their  effectiveness  in  meeting  the  needs  of 
their  cancer  patients. 

B.  Methods  Employed 

Responsibility  for  planning  of  institutes  vested  with  local  cousaittees 
which  represented  the  Itontana  League  for  Nursing  and  the  (continued) 

(Use  reverse  and  additional  pages,  if  necessary) 


Form  No.  QRP-l  Calendar  Year  I956 

October  1956 
(Attachment  l) 

PUBLIC  HEALTH  SERVICB  -  -  NATIONAL  INSTITOTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  C:  Honors,  Awards  &  Publlcationa  15»    NCI  -  IO5 
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16.  Liar  PUBLICATICKS  OTHER  THAN  ABSTRACTS  PROM  THIS  PROJECT  DURING  CALENDAR  IRA  '^jj 

A.  Special  Reports  of  Studies: 

1)  Heil,  Louis  M.,  Cavaglierl,  Norma 

An  Investigation  of  Stijd^t  Nurse  Achievement  in  Nurse-Patient  Relat.M 
and  Problem  Solving  in  Emotional  Aspects  of  Cancer  Nursing*       "" 

2)  Diller,  Doris 

An  Investigation  of  Cancer  Learning  in  Ninety-one  Selected  Schools  0 
Nvirsing.  Second  Report,  1956. 


17.  LIST  HONORS  AND  AWARDS  TO  PERSCHSNEL  RELATING  TO  THIS  PROJECT  DURING  CALEHIMII. 
YEAR  1956: 


'ROJECT  DESCRIPTION  (continued)  NCI-10^ 

3,  Methods  Employed  -  continued  from  page  one  (Part  A.) 


SlilRIiiX  NUMBiiii 


Montana  Division,  American  Cancer  Society,  with  assistance  from  o  fursing  Con- 
sultant and  Health  Educator  from  the  State  Department  of  Health. 

Institutes  were  of  2  days  duration. 

Attendance  ranged  from  30  to  200  (during  month  of  February). 

Lectures,  panel  presentation,  visual  aids  and  small  group  discussions  were  used 
in  each  institute. 

Report  of  the  Institutes  was  compiled  hy  the  Health  Education  group  and  mailed 
to  each  of  the  attendants. 

F^ijor  Findings 

Follow  up  was  to  be  the  responsibility  of  the  Nursing  Consultants  and  Health 
Educators  of  the  State  Department  of  Health.  Their  report  has  not  yet  been  re- 
ceived. Interest  as  displayed  in  the  discussion  groups  and  in  the  comments  made 
on  the  evaltiation  sheets  during  the  concluding  session  was  most  gratifying. 

Sijgnificance 

The  institutes  brought  together  nurses  from  L;chools  of  ilursing.  Hospital  Nursing 
Services,  office  nurses  and  public  health  nurses  and  the  small  group  discussions 
developed  some  understanding  of  the  role  each  needed  to  play  in  care  of  the 
cancer  patient.  Particularly  important  was  the  development  of  more  constructive 
attitudes  toward  cancer  as  a  disease.  In  one  area,  definite  interest  in  planning 
for  further  education  was  evidenced. 
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11.   NCI-lOg 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIQSIS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

py«57  #3 J  760 

$750 
BUDGETED  POSITIQHS 

$ii,5lO 

1/3    0    1/3 
PATIEHT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  1/3 

0 

1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /~T 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /^T 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE ITT 


lit.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUMDS,  FACILITIES,  OR  PERSONNEL 
TOR  THIS  PROJECT  IN  FY  195?.^  IP  COOPERATING  UNIT  IS  WITHIN  HIH 
INDICATE  SERIAL  NO.(S): 


(Use  reverse  and  additional  pages,  if  necessary) 


brn  No.  ORP-1  Calendar  Year  19^6 

Ctober  1956 
attachment  l) 

PUBUC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OP  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

[irt  A.  Project  Description  Sheet  1.  KCI  -  10? 


SERIAL  NUMBER 


:   National  Cancer  Institute 3 « Field  Investii5;ations  &  Dea.onstTa.txQX).s  Brandt}. 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

(    Exarsing  Sectioa 5«   Building  T-6 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Coiisultation  Service  to  Four  IMi varsities  Receiving  Special  Project  Grafts 
3  From  N.C.I,  to  Inte-^ate  Cancer  Nursing  in  the  Basic  Professional  Ciirriculijmi 


PROJECT  TITLE 

Rosalie  I.  Peterson  and  F.  Ruth  Kahl 

PRINCIPAL  INVESTIGATOR 

None 

OTHER  INVESTIGATORS 


)  IF  THIS  PROJECT  RESEMBLES,  CC84PLEMENTS,  OR  PARALLELS  RESEARCH  DCM! 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH).       ^ 


)  PROJECT  DESCRIPTICa*  (SEE  INSTRUCTIONS): 

A.  Objective 

1.  To  give  assistance  to  the  Cancer  ITursJjag  Directors  at  Skidmore  College, 
New  York;  Boston  University;  Vanderbllt  Itoiversity  and  UCLA  in  accom- 
plishing 

a)  integration  of  Cancer  Nursing  in  the  Basic  Professional  Nursing 
Curriculum; 

b)  teaching  a  broad  concept  of  cancel'  which  would  incl^1de  knowle-ige 
of  cancer  and  its  problems,  prevention,  earlly  detection,  treatment, 
nursing  care  in  hospital  and  home,  and  reliabilitation; 

c)  using  the  monograph,  "Cancer  Ntirsii^  in  -blie  Basic  Professional 
Curriculum"  as  a  guide; 

d)  explori>^3|h|s^u||3§f^ggo|J|^j§^^-in|^|^a  ^thod^ofJ;e^chins.^^^^^^^^^^ 


10.  i^Cjr^CT   DESCRIPTICfll  (continued)  NCI-IO? 

SERI/X  NUI-IDER 

A«  Cojective  -  continued  from  pas*  OJ^e  (Part  A.) 

2.  Assist  in  rofinine  and  Inprovln^j  the  lixowledge  Test  to  evaluate  the  lei  «.. 
cancer  by  student  nurses* 

B.     :-:ethod3  Eniployed 


li 


1,  Visits  to  the  grcntee  cdiools  and  meetlne  vrlth  the  total  nursing  fiaeult|t| 
discuss  prohlems  cncoxmtered  in  the  etvidy; 
share  in  the  Inter-relations  and  aid  in  solving  sctie  of  the  problou 

c)  learn  from  them  methods  of  overcouin^  obstacles; 

d)  observe  nurse-patient  relationships  in  the  hospitals  and  clinics. 

2.  Conduct  work  conferences  so  that  aH   of  the  project  directors 
a)  nay  attacl:  mutvul  prcM^lem; 

h)  may  develop  tools  of  evaluation. 

C.  Vjijor  Findlass 

1.  Cancer  is  a  disease  in  ^rhlc^-  basic  principles  of  nursing  can  be  taught. 

2.  Cancer  is  an  excellent  area  in  vrtilch  nurses  may  learn  to  cive  skilled 
hensive  n\irsing  care  to  a  patient  and  his  family. 

3.  It  is  extremely  difficiat  to  change  a  currlculuia  pattern  which  involve. 
faculty  and  may  involve  the  philosophy  of  the  institution. 

k.     There  urust  be  wholeheartcid  faculty  participation  if  total  Integr   .oa  t 

disease  entity  is  to  be  ac3omi)liohed. 
5.  It  uoxad  be  easier  to  Integrate  several  subjects  at  one  time  rather  thf.ecj 

one  as  more  faculty  woiild  be  involved  in  the  process. 

D.  2igilflcance  to  Cancer  Nursing 

V.'hen  cancer  Is  lntaj5:^ted  throvjghout  the  basic  professional  ciu:t1cvi1ue,  nur 
h-ive  greater  knowledge  of  cancer,  which  should  reflect  in  earlier  case  fin' 
greater  skill  in  rendering  nursing  care  to  the  cancer  patient  and  in  nurslr. 
of  the  patient  and  his  ftjnily. 

E.  Proposed  Co'irse  of  Project 

1.  Continue  evaluation  and  support  of  the  project  through  the  remaining  p^ 
the  pilot  study. 

2.  At  the  conclusion  of  the  pilot  study  and  based  on  the  findings  of  these  - 
change  the  position  and  duties  of  the  prcject  director  to  that  of  canco  . 
co-ordinator  and  continue  the  support  of  the  program  throiigh  a  teechlXt  ■'  - 

3.  Biased  on  the  findings  of  the  study,  estaollsh  and  support  cancer  nursla* 
ordinators  in  other  accredited  schools  of  nursing. 
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BEIMBURSE34ENT 
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n-57  *3'^*' 

$750 
BUDGEi'KD  POSITIONS 

$k,^o 

1/3.   -     1/3 
PATIENT  DAYS 

moF 

OTHRR 

TOTAL 

V3 
FY' 57 

0 

1/3 
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REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 
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TECHNICAL  ASSIST- 
ANCE /T7 


Ih.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOHNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s);  Cancar  missing  Project  Director  Doris  Diller, 

Ski&aoro  College,  Nev  York,  New  Yorkj 

Cancer  Niarsing  Project  Director  Patricia  Coimors,  Boston  Uiaiversity; 

Caneer  Norsiag  Project  Director  Alana  Gault,  VaMerbilt  tMivarsityi 

Cancer  N-orsimg  Project  Director  Nelliaiaa  Best,  U.C.L.A. 
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jJT  PUBLICATIONS  OTHER  THAU  /;BSTRACTS  FROM  THIS  PROJECT  DURIIIG  C/J.  3ND/I^  YJim   .I956: 

c;erson,  Rosalie  I.;  "Federal  Grants  for  Education  in  Cancer  Nursing"  NURSING 
II.OOK,  Vol.  kf   Feb,  1956. 
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SERIAL  NUMBER 


1,       Natixrial  Cancer  lastit'ute 3,  Field  Lnvestigatlons  &  Dsiixnstrat.lcas  Tirancli 

I      INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTNENT 

f;,       In'irsia,^  Geetioa 5«       3tiil'.xing  T-6 

1      SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

VJcrl'  Con-Terence  for  the  Cancer  Ntirsii^  Froject  Dxx'ectors  feoKt  the  fcm-  Uni- 
(.     versity  Schools  of  Nursing  which  are  reeiplents  of  Cance:!.'  Si:ccial  Grants 
PROJECT  TITLE 

Rcaalie  I,  Peterson 


PRINCIPAL  INVESTIGATOR 

Dr,  Lcviis  Eeil,  Consultant; 

J-Jar:/  Boiissr;   F.  RuU^  Kahi;  f^nes  Caritt.-ell 

OOHER  INVESTIGATORS 


<,     IF  THIS  PROJECT  RESEMBLES,  C(M>LEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
1     SONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
I     NO.  ( S )  IF  WITHIN  NIH ) .  ,t^„  , 


4     PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.     OlijeGtive 

1.  To  shai'e  problems  invol'vs6.  in  In'tegvatiiio;  •:^s,cer  ntLTsino:  thro\i.vhGUt 
tue  Vjasia  profeissioi'ial  rvarsing  cuia'ieulian. 

2.  'Do  laeJ'-G  further  plans  for  the  ijupleaentation  of  -Jhe  c1:-jectj.ves  of 
ths  Qva.nt, 

3.  lo  prepare  laaterial  on  Hiirse-patient  relationships  to  be  pr  a  sent  eel 
at  the  Biennial  Conveation  of  the  Na'cicrial  League  for  Karsing, 
Chieago,  Illinois,  toy  195?. 

^*  IyjG"'-'hc^1.s  S3;ftloved 

'      1.  To  revievr  gbjectivas  of  ^I'ant  and  to  disca^s  to  what  decree  (continusd) 
(Use  reverse  and  additional  pages,  if  necessary) 


10.  PROJECT  DE3CRIPTICW  (continued)  NCI-IO8 


SERIAL  NUMBER 

B.  Methods  Employed  -  continued  ftrom  page  one  (Part  A.) 

these  have  been  net.  | 

2.  To  discuss 

a)  whether  there  is  need  for  the  continuation  of  the  grant; 

b)  if  the  grants  were  to  continue,  would  the  present  prosram  operate 
or  would  there  be  changes; 

c)  \Atat  would  happen  to  cancer  teaching  if  the  present  grants  were 
discontinued. 

C.  Major  Finding 

1.  All  schools  would  like  continued  6uppoi*t  for  cancer  nursing  becauBe 
changes  in  faculty  makes  it  desirable  to  have  a  cancer  nursing  reeou. 
person  on  the  faculty. 

2.  Schools  would  like  the  nurse  to  function  as  a  cancer  nursing  co-ord  .-. 
rather  than  project  directors,  and  that  her  duties  should  enccanpaaa  .-- 
Ing,  covinseling,  and  research. 

3.  Integration  would  continue  but  it  would  be  impossible  for  a  fSaculty  •  bi 
kept  up  to  date  without  a  resource  person  in  cancer. 

D.  Significance  to  Cancer  Hxirslng 

1 .  An  understanding  of  the  dlf f iciHties  of  changing  patterns  of  teaching  jd 
of  philosophy  will  aid  us  in  planning  futture  programs. 

2.  The  necessity  of  providing  better  educational  sotarces  for  the  prepartd 
of  nurses  to  function  in  the  field  of  cancer  either  as  cancer  nursin,  »• 
ordinators  or  as  faculty  members  by: 

a^  strengthening  existing  cotirses  for  the  preparation  of  teachers; 

b)  providing  graduate  short  term  prepai^tlon  (possibly  non-vmiversii  =i< 
for  instructors  by  using  cancer  nursing  hospitals  and  grantee  sd  1; 

c)  providing  funds  to  develop  teaching  program  at  the  cancer  hospltt 
by  providing  faculty. 

3.  The  necessity  for  providing  nursing  traineeshlps . 

k.     The  necessity  for  providing  funds  for  the  creation  of  positions  f or  t x 
Nursing  Co-ordlnators  in  all  accredited  schools  of  nursing  offering  ; 
for  registered  nurses  and  students  enrolled  in  master's  programs. 

5.  The  necessity  for  providing  funds  for  further  nursing  research  grantt 


Octoter  1955 
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12.  BUDGET  DATA: 


ESTIMAl'KU  OBLIGATIOTS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY' 57  $7,01|O 

11^510 
BUDGETED  POSITIONS 

t9sO$Q 

1/3   1/3   .  2/3 
PATIENT  DAYS 

PROF 

OTHKR 

TOTAL 

1/3 
FY' 57 

2/3 

1 

0 

II3 .  BUDGET  ACTIVITY : 

RESEARCH  7~7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  fT 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /TJ 


Ik,     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(S):   Caac-r  ST'jrsing  Projecst  Director  Doris  Diller, 
Ski-aaiors  College,  New  York,  Bq'^  Yorkj 

Can^r  Np^'-siag  Pl'cj^ct  Blro-^to-j:  Patricia  Comers,  Boston  Universityj 
Gancar  IlKrsirg  Project  Dirsctor  Alsoa  Gaalt,  Vanderbilt  Itoiversityj 
Gaassr  Kursii''-g  Project  Director  Eelliana  Best,  U.C.L.A. 


110  EKTRIES  FOR  rJEI^IS  15,  I6  aM  IT* 
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Field  Investigations  and 
2,    Cancer  3,   Demonstrations  Branch 

I    INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^,    Cytology  Section  5,   Memphis,  Tennessee 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

5^     Vaginal  Cytology  as  a  means  of  Cancer  Case  Finding  -Memphis -Shelby  County 
PROJECT  TITLE 

7.    Dr.  Frank  E.  Lundin,  Dr.  Terry  Cruthirds,  Dr.  Andrew  Tegeris 

PRINCIPAL  INVESTIGATOR  '  "^  ' 


Dr.  S.  C.  Ingraham,  Dr.  Alexander  Gilliam 
OraER  INVESTIGATORS 


^  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  II^iTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  JUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 


0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
(A)   Objectives 

The  Memphis -Shelby  County  Cytology  Project  has  as  its  aim  the 
examination  of  a  sufficient  number  of  females  over  the  ages  of  20  in 
the  Memphis -Shelby  County  area  to  assure  that  approximately  60,000  are 
re-examined  two  times,  that  is,  three  examinations  in  all.   Objectives 
include:   1)   Evaluation  of  vaginal  aspiration  as  an  efficient  screening 
method  for  cervical  cancer;   2)  To  obtain  information  upon  the  natural 
history  of  carcinoma-in-situ  bearing  upon:   a)  the  true  incidence  and 
prevalence,  b)  the  duration  of  the  lesion,  c)  the  course  of  carcinoma- 
in-situ  with  particular  reference  to  regression  and  progression;   3)  To 
obtain  data  indicating  what  may  be  expected  from  future  widespread 

application  of  this  technique. 

(Use  reverse  and  additional  pages,  if  necessary) 


PAGE  2 
Calendar  Year  1956  NCI-Ul  (C) 

SERIAL  NO. 

10.     PROJECT  DESCRIPTION   (CONT.) 

(B)  Methods  Employed 

A  morbidity  survey  for  uterine  cancer  was  conducted  in  the 
Memphis -Shelby  County  area  in  1950  and  1951  to  act  as  a  base  of 
reference  for  the  study.     Morbidity  survey  of  hospitals  was  dons 
this  year  and  covers  1952  through  1955,   inclusive.     In  July,  I95 
the  co-operative  cytology  project  was  begun,   and  patients  were    • 
examined  with  the  co-operation  of  private  physicians,   clinics, 
and  the   health  depart:;ient.     All  positive  and  suspicious  cases 
are  referred  for  biopsy,  which  it  is  felt  is  the  only  definitire 
means  of  diagnosis.     Re-examinations  are  done  at  12  to  18  nvonth 
intervals. 

(C)  Major  Findings 

Over  120,000  females  over  the   age  of  20  years  have  been 
examined  in  Memphis,     Approximately  Ii2,000  have  been  exaiiined 
at  least  tid.ce,   lli,000  at  least  three  times,   and  3000  at  least 
four  times  at  approximately  12  to  18  month  intervals. 

Data  to  date  indicate  that  almost  8  cases  of  intraepithel- 
ial cancer  and  uterine  cancer  per  thousand  examined  are  detected 
by  this  method,   with  somewhat  over  50  percent  being  the  early 
localized  intraepithelial  lesions.     Almost  5  cases  per  thousand  : 
were  unsuspected  and  would  not  otherwise  have  been  found  at  the  i 
time . 

In  the  first  108,136  women  examined  biopsy  was  recommended 
in  I8ii2  and  performed  in  lli53.      Three  hundred  seventy-three 
uterine  cancers,    20  other  genital  cancers  and   393  intraepithelia 
cervical  cancers  were  found.     One  hundred  forty-one  cases  of 
atypical  metaplasia  were  found.     Of  all  cases  examined  71/100 
percent  were  confirmed  intraepithelial  or  invasive  cancer,  $C^ 
being  intraepithelial  cancer.      The  latter  were  90^  unsuspected 
and  invasive  cancer  was  30%  unsuspected  by  the   physician. 

Of  33,000  women  examined  a  second  time  from  12  to   I8  months 
after  the   first  examination,    3^3  had  biopsies  recommended  and 
2i;l;  biopsies  have  been  done.     Eighty-three  cancers  were  found, 
72  being  intraepithelial  and  11  being  invasive.     Fifteen  of  tbes 
had  been  found  in  the   first  screening  to  have  suspicious  smears 
but  were  not  confirmed  by  biopsy. 

More  extensive  analysis  of   the  first  108,000  cases  has  be«.' 
done  and  Doctor  Gilliam  is  now  penasing   the   data. 

Analysis  of  the  1952-55  Morbidity  Survey  will  be  performed. 
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10.     PROJj;CT  DESCRIPTION   (CONT.  ) 

(D)  Significance  to  Cancer  Research 

=„  2^^f   project  has  indicated  that  the  varinal  aspiration  i^ 
S.t  ^'°ir*  "^'?°^  °^  detecting  uterine  career.  1?  L  believed 

thf  .oS  elfec'uvrr.'  °'  ''^  '^'^""^^  ^^^^^^^^^  wxn  de:oi:;rate 
laJncMl  of  f  !  techniques  and  methods  i^ich  will  enable  the 
•  i?^t  ?f     widespread  and  integrated  attack  upon  thislisease 
with  a  consequent  great  reduction  in  mortality.  disease, 

(E)  Proposed  Course  of  Project 

6n   nn?^  Present  status  of  the  project  will  be  continued  until 
60,000  women  have  been  examined  for  a  third  time.  Further  eni 

raSs  ?i:   f't  i'   '^^"'"^  ^P°"  ^"«i^-««  rat;s;p?evSen?e" 
rates,  the  natural  history  of  carcinoma-in-situ,  environmental 

±nfTZ"J°'"""'^f  ""'^  P°^^-^^^^  etiological  eSecL,  Srspecific 
information  as  to  age  and  race  differences  are  to  be  Sntinued 

(F)  Patient  Material 

Countf ar^''^?hp'?h^^^^''  ^'™^^"  population  of  the  Memphis -Shelby 
.°^?T.f  ^^.'   !^^  t  ^^^   «i^J°^  sources  of  examination  specimens 

trie1,'h:?ei:^  i'2^sTZollZll7,   ^''"'^^  ""'''  '^  ^^^°^^  ^^^^ 
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Dunn,  John  E.,  Jr.,  and  Erickson,  Cyrus  C.  The  Cytologic  Technique 
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Vaginal  Cytology.  JAMA  162:167-173  Sept.  15,  1956. 
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:,  Cancer 

3. 
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LABORATORY,  BRANCH,  OR  DEPARTMENT 
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,  General  Field  Strdies 
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SECTION  OR  SERVICE 

LOCATION  (IF  OTHER  THAN  BETHESDA) 

.  Clinical.  Trials  T.Tnit 

PROJECT  TITLE 

Dr.  Andrew  G.  Peacock 


PRINCIPAL  INVESTIGATOR 

■Miss  Highsraith 
dHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOWT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO»(S)  IF  WIHUIN  NIH). 

Separate  Evaluation  of  Penn  Test  and  other  Serological  Tests. 


Lw  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS ) J   The  development  and  evaluation  of 

general  cancer  diagnostic  tests  exclusive  of  cytology „  relating  to  biochemical 
,  .  ana  immunologic  procedures. 

(AJ  Objectives 

Tc  develop  tests  capable  of  aiding  in  the  detection  of  cancers 
cf  all  sites  in  early  stages  of  development.  The  over-all  aiin  is  to 
develop  one  or  more  cancer  diagnostic  tests  that  will  be  simple,  inex- 
pensive, easily  duplicated,  and,  therefore,  applicable  to  large  popu- 
lation areas  on  a  mass  basis. 

(B)  Methods  Employed 

Basic  research  is  employed  upon  cheriical  and  immunological  principles 
underljring  tests  described  in  the  past,  and  principles  which  aid  in  the 
(U3e  reveree  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  (GOUT.) 

(B)  (corit.) 

development  of  new  tests.  During  the  past  year,  the  principles 
upon  which  soiP.e  general  tests  for  diagnosis  have  been  based  have 
been  evaluated.  Modifications  of  these  principles  have  been 
attempted,  and  new  procedures  have  been  adopted  which  may  aid  In 
the  formulation  of  new  tests.  Procedures  developed  are  evaluated 
upon  t  le  serun  from  kno^m  cancer  patients,  and  from  normal  people 

(C)  Major  Findings 

Penn  Test;  Work  on  the  Penn  Test  was  concluded.  A  manuscript 
was  prepared  on  this  work  which  stated  in  summary:   "A  serum 
flocculation  reaction  reported  to  be  useful  as  an  adjunct  in 
the  detection  of  cancer  has  been  studied  with  regard  to  the 
details  of  the  technic  and  to  the  results  found  in  the  serums 
of  normal  ar.d  cancer  patients.  Of  serums  from  331  normal  subject 
55^  were  falsely  positive.  It  is  concluded  that  the  method  is 
not  sufficiently  reproducible  for  reliability  and  that  the  reac- 
tion is  not  suitable  for  use  as  a  cancer  screening  test". 

Density  Test;  We  have  concluded  our  wo rk  on  the  Optical  Density 
test  of  Quinn,  Katy  and  Rappoport  Am.  J.  Clin.  Path.  25,  1128 
(1955).  We  found  that  a  refrigeration  step  described  by  them 
as  being  of  value  was,  in  fact,  not  at  all  reproducible;  and 
that  under  optimal  conditions  there  was  no  distinction  between 
normal  and  cancer  serums  in  this  regard.  We  were  able  to  con- 
firm the  values  found  by  the  authors  for  normal  subjects,  but 
found  that  only  about  35^  of  cancer  patients  had  abnormal  values. 

Serum  Acid  Phosphatase;  Work  commenced  last  year  on  the  feasibil- 
ity of  distinguishing  between  prostatic  and  non-pros tatic  acid 
phosphatase  by  use  of  different  substrate  and  tartrate  concen- 
trations was  continued.  The  results  indicate  that,  while  the 
method  is  Sdnewhat  more  sensitive,  no  important  improvement  in 
diagnosis  resulted.  In  connection  with  this  work,  we  were  able 
to  find  data  supporting  the  presumed  identity  of  the  elevated 
acid  phosphatase  in  serum  of  patients  with  carcinoma  of  the 
prostrate  and  the  enzyme  from  the  gland  itself. 

White  Cell  Alkaline  Phosphatase;  We  have  continued  this  work  and 
have  prepared  a  manuscript  reporting  that  levels  of  leukocyte 
alkaline  phosphatase  are  of  value  in  the  differential  diagnosis 
of  chronic  myelocytic  leukemia. 

Serum  Acid  and  Alkaline  Diphosphatases ;  These  two  enzymes  have 
been  studied  very  little.  We  have  undertaken  a  survey  of  levels 
of  these  enzymes  in  normal  and  patholor^ical  serums.  Our  princip-' 
findings  to  date  have  not  indicated  any  correlation  between  an 
elevated  value  and  diac;nosis. 
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10.   PROJECT  DESCRIPTION  (CONT.) 

(D)  Significance  to  Cancer  Research 

The  development  of  any  test  that  would  aid  in  the  detection 
of  cancer  in  an  early  stage  of  one  or  more  sites  would  be  of  an 
estimable  value  to  the  clinician.  With  strong  suggestive  evi- 
dence at  hand  that  the  patient  has  a  cancer,  the  present  diag- 
nostic procedures  could  be  intensified  in  studying  this  patientj 
and  there  would  be  impetus  for  the  development  of  further  refined 
diagnostic  procedures*  It  is  evident  that  the  development  of 
such  tests  would  be  of  great  practical  value  in  combating  the 
cancer  problem. 

(E)  Proposed  Course  of  Project 

We  propose  to  continue  our  work  on  the  diagnostic  signi- 
ficance of  abnormal  levels  of  serum  di -phosphatases .  We  hope 
to  extend  our  work  on  phosphatases  to  include  still  other  phos- 
phatases such  as  pyrophosphatases  and  phosphoamidases.,  As  in 
the  past,  we  will  continue  our  evaluation  of  proposed  cancer 
tests  as  these  are  brought  to  our  attention, 
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Peacock,  A.C.  and  Williams,  G.Z.  "A  Study  of  the  Penn-Hall 
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in  press 
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in  press 
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i     Cancer 3«  Field  Invest! .^C-tions  v  Deinonstrations  Branch 

I  INSTITUTil  6r  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

l|'  General  Field  Sttidies  Section     5«  San  Francisco^  California 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEmESDAT 

S  Changes  in  blood  as  a  method  of  dia^'nosis  in  cancer  of  human  beings 

PROJECT  TITLE  ^^. 

1     Dr»   John  ^j.    Dnnnj    Jr.  

'     PRINCIPAL  INVESTIGATOR 


S.   Greenhouse 
OIHER  INVESTIGATORS 


y    IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
I    SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
I    NO.(S)  IF  WITHIN  NIH). 

None. 


0  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

1)  To  evaluate  the  specificity  and  sensitivity  of  a  serum  flocculation 
test  (Penn  Test)  for  use  in  iaass  population  screeninji  to  detect  presence 
of  CEiicer  of  any  site  in  individxials . 

(B)  ITethods  E^nployed 

1)  A  selected  group  of  approxiraately  a  dozen  hospitals  and  laboratori::s 
across  the  country  are  participating  in  this  field  trial  of  the  Penn 
Test. 

(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPTION  (CONT.) 

(B)  (cont.) 

2)  A  questionnaire  suitable  for  biometric  coding  for  use  of 
tiie  laboratories  was  prepared,  tested,  evaluated  and  revised. 
The  accepted  forms  have  been  provided  for  all  participating 
laboratories  to  use  in  reporting  the  results  of  their  trial 
runs  of  the  Test, 

3)  Tests  are  being  run  on  selected  classes  of  blood  samples 
routinely  submitted  to  the  laboratories  on  both  known  cancer 
cases  and  persons  believed  not  to  have  cancer.  Tests  are 
also  being  run  on  some  groups  of  general  hospital  admissiona, 

(C)  Major  Findings 

Collection  of  data  will  be  completed  in  the  near  future,  . 
Preliniinary  tabulations  of  incomplete  data  indicate  that  the 
test  in  hands  other  than  the  originators  lacks  sensitivity  for 
cancer  patients.  Some  of  the  difficulty  may  still  lie  with 
technical  aspects  of  the  test.  One  group,  for  example,  was 
unable  to  overcome  low  specificity  of  the  test.  The  test 
procedure,  however,  as  presently  described  is  not  sensitive 
enough  for  general  use,  A  preliminary  analysis  of  the  data 
indicates  that  the  results  reported  by  the  originators  of  the 
test  will  not  be  confirmed, 

(D)  Significance  to  Cancer  Research 

1)  If  a  test  can  be  developed  that  v/ill  reliably  indicate  vhic 
persons  have  a  cancer  of  some  site,  by  use  of  general  screening 
techniques  the  segment  of  the  populace  in  need  of  cancer  diag- 
nosis and  treatment  can  be  identified, 

2)  Present  cancer  case  finding  methods  require  much  diffusion 
of  effort  and  funds  on  screening  by  modified  but  time  consumint 
physical  and  x-ray  examinations.  Successful  development  of  a 
simple  blood  test  for  case  detection  v;ill  permit  concentration 
on  cancer  diagnosis  and  treatment  in  individuals, 

(E)  Proposed  Course  of  Project 

To  complete  the  collection  of  clinical  histories  in  test 
individuals  and  make  a  final  analysis  of  results. 
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Cancer  3«  Field  Investigations  k   Deraonstrations  Branch 

INSTITUTE  6R  DIVISI6n  LABORATORY,  BRANCH,  OR  DEPARTMENT 

General  Field  Studies  Section    5»  St.  LouiSj  Missouri 
SECTION  OR  SERVICE  LOCATION  (IF  OISER  OBAN  VBJSESDkj 

Prevalence  of  Gastric  Achlorhydria  .in  Selected  Population  Groups;  and 
PROJECT  TITLE  Evaluation  of  Tubeless  Gastric  Analysis  as  a  Screening 
Test  for  Gastric  Cancer. 

Dr.  TTaurice  L.  Sievers  . 

principal  investigator 

J^.'^A'-Jl^I^j-J-hpj^. » ................... 

oiher  investigators 

if  this  project  resembles,  complbmeaits,  or  parauieift  research  done 
elsewhere  in  the  public  health  service  (without  interchanoe  of  per- 
sonnel, facilities  or  ctjnds),  identify  such  research:    (by  serial 
no.(s)  if  within  nih). 

None . 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

1)  Estimation  of  the  prevalence  of  gastric  achlorhydria  in  selected 
adult  population  groups  using  a  newly  developed  technique  of  tubeless 
gastric  analysis. 

2)  Determination  of  the  usefulness  and  practicability  of  the  new  gastric 
analysis  technique  in  multiphasic  or  single  phasic  health  screening  of 
population  groups. 

3)  Evaluation  of  possible  correlation  between  occurrence  of  gastric 
achlorhydria  and  of  gastric  cancer. 

(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DESCRIPnON  (GONT. ) 

(B)  Methods  Employed 

1)  Evaluating  gastric  acidity  in  individual  patients  by 
both  intubation  and  the  tubeless  gastric  analysis  to  deter- 
mine the  accuracy  of  the  tubeless  method. 

2)  Performance  of  tubeless  gastric  analysis  in  mass  popula- 
tion groups  to  determine  incidence  of  achlorhydria. 

3)  Study  of  those  patients  with  achlorhydria,  including 
gastro-intestinal  x-ray  examination  and  prolonged  follow-up 
to  determine  incidence  of  gastric  cancer. 

(C)  Major  Findings 

1)  Confirmation  of  the  high  degree  of  accuracy  of  tubeless 
gastric  analysis  using  a  quinine  resin  as  compared  to  intuba- 
tion results,  as  has  also  been  well  established  in  all  reports 
in  the  literature  with  a  combined  accuracy  figure  of  over  98jJ, 
(1,280  controlled  tests). 

(D)  Significance  to  Cancer  Research 

It  has  been  known  for  many  years  that  gastric  cancer  occurs 
much  more  frequently  (about  seven  times)  when  achlorhydria 
is  present.  More  accurate  surveys  of  incidence  of  achlorhy- 
dria and  the  long-time  follow-up  of  the  individuals  with 
achlorhydria  is  desirable  to  develop  more  detailed  information 
on  the  relationship.  The  simplicity  of  the  tubeless  technique 
makes  it  especially  desirable  for  this  study.   This  project 
will  also  evaluate  the  usefulness  of  tubeless  gastric  analysis 
as  a  screening  teclinique  for  identifying  the  individuals  xost 
apt  to  have  or  to  develop  gastric  cancer.  It  will  evaluate 
whether  further  definitive  tests  in  this  achlorhydric  group 
is  a  useful  combination-procedure  for  detecting  gastric  cancer. 

(E)  Proposed  Course  of  Project 

1)  Clinical  trials  to  perfect  skill  and  reliability  in  perfor- 
ming the  tubeless  gastric  analysis. 

2)  Investigation  of  the  oral  use  of  gastric  secretory  stimu- 
lants for  confirmation  of  test  findings. 

3)  Perform  the  tubeless  gastric  analysis  in  a  large  group  of 
proved  gastric  cancer  patients  and  study  the  results. 

U)  Conduct  screening  tests  on  unselected  consecutive  hospital 
admissions  and  subject  those  with  achlorhydria  to  definitive 
examinations  and  to  longtime  follow-up  study  concerning  the 
development  of  gastric  cancer. 
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10.  PROJECT  DESCRIPTION  (CONT.) 

(E)  (cont.) 

5)  ..Extend  the  screening  tests  to  industrial  population  groups. 

(F)  Patient  Material 

Selected  patients  with  gastric  symptoms  and  without  gastric 
symptoms  who  are  seen  on  the  medical  and  gastro-intestinal 
services  of  the  PHS  dispensaiy  and  of  two  hospitals  in  a 
midwestem  city. 
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Sievers,  Maurice  L.,  M.D.  and  Gieselman,  Ralph  V.,  H.D.  Tubeless 
Gastric  Analysis:  Evaluation  of  a  Technic  Using  a  Dye-Resin 
Compound,  American  Journal  of  Digestive  Diseases,  l:2lil-2l4.9, 
June,  19^6. 

Sievers,  Maurice  L,,  M.D.  Tubeless  Gastric  Analysis  with  an  Azure  A 
Cation  Exchange  Compound.  The  Laboratory  Digest,  19: 16-18,  May,  1956. 
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Cancer     3,  Field  Investigabions  ■;  Demonstrations  Branch 

INSTITUTE!  6R  DIVISION        ~      LABORATORY^  BRANCH,  OR  DEPARTMENT 

'jeneral  Field  Studies  Section    5«  St,  Louis,  ".lissouri 

.SECnON  OR  SERVICE  LOCATICH  (IF  OOHER  THAN  BETHESDA) 

Survival,  incidence  and  prognosis  facto3rs  in  a  selected  .qroup  of  pas  trie 
jEBOJECT  title;  -casicer  patiente.    - "  "'"   '       '  '   '  ■•  '■-■--'■■ 

Dr.  Haurjce  L.  Sievers    _„_™_,™_™._-. .,,0— — — — — — — 

PRINCIPAL  INVESTIGATOR 

Ji£:.J^iJii^S£^^i.-S.^-^---i.JS--lLi-H':;^ - - 

OraER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SOWNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
HO. (8)  IP  WITHIN  HIH). 


None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

i 

I (a)  Objectives 

1)  Evaluation:  of  Factors  coranion  to  ^-jea.T   survivors  of  gastric 
cancer"' which  might  bear  on  their  survival 

2)  Evaluation  of  factors  in  gastric  cancer  patients  which  occur 
raore  frequent  than  in  the  general  population  and  1  av  be  related 
to  the  incidence  of  malignancy  in  the  individuals. 

3)  Evaluation  o^  the  factors  in  gastric  cancer  patients  which  may 
be  pertinent  to  the  prognosis  of  this  condition, 

(Use  reverse  and  additional  pages,  if  necessary) 
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10.   PROJECT  DESCRIPTION  (CONT. ) 

(B)  Methods  Employed 

1)  Review  and  abstract  of  clinical  and  hospital  charts  of 
all  admissions  to  a  large  :riidwestern  hocrdtal  for  c^stric 
malignancy  during  the  past  decade. 

2)  Compilation  of  relevant  statistical  factors  for  other, 
large  population  groups  for  co:r.parison  with  this  f^roup, 
including  data  on  blood  groups  from  the  blood  bank. 

3)  Current  follow-up  on  all  patients  of  the  group  to  deter- 
mine their  survivorship  and  ultimate  fa*:.e  through  personal 
contacts  with  patients,  or  their  relatives,  through  the 
hospital  social  service  department  and  through  visits  to 
the  hospital  cancer  clinic  by  the  patient. 

h)  Search  of  vital  records  of  appropriate  com.  u'ju ties  for 
death  certificates  on  patients  known  to  -e  or  suspected  of 
being  deceased, 

5)  Collation  and  biometric  analysis  of  all  data  collected 
on  the  study  group. 

(C)  Major  Findings 

1)  Incomplete  data,  thus  far,  has  shown: 

a)  approximately  7  percent  five-year  survival  after  the 
diagnosis  of  gastric  cancer, 

b)  no  grossly  apparent  significant  difference  of  distri- 
bution of  blood  types  ar.ong  the  blood  bank  controls, 
gastric  cancer  patients  as  a  group  and  the  five-year 
survivors  of  gastric  cancer.  (This  data  has  not  yet 
been  analyzed  in  numerous  categories  because  of  incom- 
pleteness of  information  in  a  few  cases;  accordingly, 
these  strictly  preliminary  appearances  are  subject  to 
revision. ) 

(D)  Significance  to  Cancer  Research 

1)  Little  statistically  tested  information  is  available 
relative  to  factors  bearing  on  incidence,  prognosis  and 
survival  among  patients  with  the  established  diagnosis  of 
gastric  cancer.  This  study  offers  promise  of  providing 
some  of  these  data. 
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10,  PROJECT  DESCRIPTION  (CONT. ) 

(E)  Proposed  Course  of  the  Projsct 

1)  The  hospital  charts  and  other  sources  of  inforiaation  on 
gastric  cancer  patients  is  to  be  examined  looking  for  factors 
common  to  5  year  survivors  such  as  sitnilai'ities  in  blood  type^ 
or  items  related  to  age,  sex,  race,  religion,  marital  status, 
etc. 

2)  Collected  data  will  be  subjected  to  statistical  analysis 
and  other  scrutiny  as  may  appear  desirable  in  attaining  the 
listed  objectives  of  the  project. 

3)  Pathological  specimens  of  5-year  sui-\?-lyors  will  be  reexam- 
ined carefully  in  an  effort  to  determine  factors  important  to 
survival. 
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2  J  Ca-iC3r  3.    ?iGld  liTv'scii   atioas     :   Dj /on^:trations    branch 

"i   INSnTUTE  OR  DIVISION  "  LABORATORY,  BRANCH,   OR  DEPARTMEaJT 

i 

[  Environvnental  Field. 

i|.,    Studies  Section 5»   Boston^   Tlassac'riitsetos 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

'-'    Clinical  aid  Environi-nental  Stucl)'-  of  "others  of  Chl^Ar-^y^    :jlui    "jli  -i-'acy 
PROJECT  TITLE       Other  than  Hei;;otopoietic  ~         ' 

I .   Dr.    :Iiria-,i.  ^lannin,^  „____„____« 

PRINCIPAL  INVESTIGATOR  ~~"~'  ' 

J.! 


Dr.  S.  G,  In.'^Tahari,  11,  hr.  Pope  La^rren: 
OTHER  INVESTIGATORS 


).  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOSE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 


)J  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

1)  This  study  was  listed  in  195i|.  as  iiGI-ll6,  Findings  in  19:>$   have 
made  it  desiraole  to  separate  iIGI-ll6  into  a  "leukeiiia  projsct",  a 
"l/mphomata"  project  and  an  "other  cancer"  project.  This  is  the 
"other  cancer"  project. 

2)  To  determine  w'lether  the  correlation  of  occurrence  of  leukenia 
in  childjren  i^jith  history  of  certain  envirom^iental  exposures  of  their 
mothers  carries  over  to  other  cancers  of  childliood. 

(Use  reverse  and  additional  pages,  if  necessary) 
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10.  PROJECT  DEoCRiPTioN  (co::r.) 

(A)  (cent.) 

3)  To  discover  etiolocical  factors  in  cancer  of  child- 
hood other  than  leukemia. 

h)     To  use  as  possible  control  group  for  project  //I. 

5)  To  determine  whether  malignancies  of  childhood, 
other  than  leuke..d.a,  differ  among  themselves  in  maternal 
environment,  medical  history,  industrial  or  other  ex- 
posure to  possible  carcinogenic  agents. 

6)  To  search  for  a  comiuon  factor  in  mothers  of  children 
with  malignancies  other  than  leukemia  and  lymphoma, 
stressing  medical  history,  exposure  to  possible  carcino- 
gens. 

7)  The  index  child  is  also  being  studied  for  these  factors. 
3)  Siblings  are  also  studied  for  use  as  controls. 

(:  )  "'ethods  Employed 

1)  This  study  evolved  from  an  investi/jation  of  possible 
environmental  causes  of  leukemia  in  children.  Experience 
diu'ing  1955  has  made  it  desirable  to  expand  the  study  to 
consider  all  types  of  cancer  in  children  and  to  separate 
it  into  several  discrete  projects  of  -which  this  is  one. 

2)  Medical  and  hrspitc.1  records  of  children  dia[Tiosed 
in  selected  hospitals  in  Mew  England  as  having  cancer 
are  re^rlevred. 

3)  Families  of  thnse  cancer  patients  are  interviewed  vath 
regard  to  maternal  environmental  exposures,  and  family  and 
personal  medical  history.  Particular  attention  is  paid  to 
history  of  radiation  exposure  and  allergic  disease. 

h)     Data  for  all  patients  and  ff.rLlies  in  the  study  are 
collated  in  search  for  factors  com:aon  to  appreciable 
numbers  of  the  cases. 

5)  A  special  study  for  siblings  of  the  index  child  is 
also  done. 
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10.  PROJECT  DESCRIPTION  (COi'T,) 
(C)  Major  Findings 

This  project  has  yielded  statistically  stable  results 
showing  that  xrathers  of  children  having  raalignancies  other 
than  leukeraia  or  lyniphomata  give  definitely  different 
histories  of  environmental  exposure  than  do  mothers  of 
leukemic  children.  Results  thus  far  tabulated  indicate 
that  a  significantly  lower  number  of  mothers  in  this  group 
have  a  history  of  hay  fever,  asthma,  or  hives.  There  has 
been  found  to  be  no  increase  in  history  of  allergy  in  the 
index  child  from  what  one  would  find  in  the  general  popu- 
lation. This  is  true  also  for  mothers  in  this  group.  This 
differs  from  the  lymphoma  and  leukemia  groups.   There  is  no 
difference  in  smoking  habits  of  these  mothers  as  compared 
with  other  groups.  History  of  exposure  to  therapeutic  x-ray 
is  11.8^  as  compared  to  20,2?^  in  piothors  of  leukemia  children. 

(D)  Significance  to  Cancer  Research 

The  finding  of  decreased  incidence  of  allergy  in  this 
group  as  compared  to  the  leukemia  and  lymphoma  group  places 
further  importance  on  allergy  as  suspect  in  the  etiology  of 
leul<:emia.   The  finding  of  less  exposure  to  therapeutic  x-ray 
correlates  with  Imown  facts  concerning  the  etiology  of  leu- 
keraia, 

(E)  Proposed  Course  of  the  Project 

1)  To  continue  the  present  collection  of  data  until  statis- 
tically sig-nif leant  numbers  are  obtained. 

2)  Biometric  analysis  of  data  as  it  accumulates. 

3)  Possible  extension  of  a  sindlar  inquiry  to  adults  with 
malignancies . 

h)     To  gather  more  data  concerning  the  index  child  and  his 
siblings  to  correlate  this  mth  the  other  groups. 

(F)  Patient  Material 

Cancer  patients  and  their  families  in  the  Children's 
Cancer  Research  Foundation  in  a  New  England  City,  Control 
groups  in  other  clinics  of  the  Medical  Center  in  the  same 
city. 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  QRGANIZATICaiS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO*(S): 

Children's  Hospital,  Boston ^  Massachusetts 

Children's  Camper  Research  Foundation,  Boston,  Massachusetts 

Children's  Medical  Center,  Boston,  Massachusetts 

■  NO  ENTRIES  FOR  ITEfiS  1^,  lb,   &  17 
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Cancer  3.  Field  Investigntions  &  Der.ionstrations  Brrmch 
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Leukemia.  Occurrence  in  the  New  Snglend  States 


PROJECT  TITLE 

Dr.  HirigJi  Mannin-q 


^PRINCIPAL  INVESTIGATOR 

JKr.  Lawrence,  B.  E.  Carroll,  Dr.  W.  vfeltsr 
OIHER  INVESTIGATORS 


ilP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
BISEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCK  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objective 

To  deter:;iine  the  occurrence  of  leukonda  hj  town,  and  aj;e  group 
in  the  six  New  England  States,  thus  giving  an  objective  analysis  of 
leukemia  in  a  selected  area, 

(B)  Tlethods  Employed 

1)  Conference  with  State  Health  Officer  in  t"ie  selected  States  to 
gain  their  interest  and  co-operation  in  the  study, 

(Use  reverse  and  additional  pages,  if  necessary) 
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(3)  (cont.) 

2)  Visitinc  the  department  of  vital  statistics  to  get 
cases  by  age,  residence  and  any  other  pertinent  data  that 
is  available  such  as  certificate  infor.'iations. 

3)  Obtaining  population  data  froin  states  -  by  age,  county,  , 
and  town. 

h)  Calculation  and  collation  of  rates,  by  age,  tovm,  and 
county. 

5)  Comparison  of  data  for  variance,  from  one  locale  to 
another, 

6)  Vital  Statistics  Departments  in  Maine,  New  Ha-^pshire, 
and  Massachusetts  are  sendinc  in  copies  of  death  certifi- 
cates of  all  cases  of  leukemia  as  they  occur. 

(C)  Major  Findings 

There  are  statistically  significant  diffeirences  in 
case  rates  in  some   counties  in  Massachusetts,   X'ew  Ha-npshire, 
Rhode  Island,   and  Ver.ont.      These  differences  do  no  coincide 
\ilth  differences  in  ropulation  density.     New  Jersey  is  also 
being  studied, 

(D)  Significance  to  Cancer  R-secrch 

1)  It  will  provide  accurate  data  for  leukemia  occurrence 
in  one  geographic  area, 

2)  Geographic  areas  are  bein^  located  where  detailed  envir- 
onmental studies  should  be  done  in  connection  vri.tli  occurrence 

of  leukemia. 

3)  This  study  may  help  elucidate  some  fac  ors  in  the  etiol- 
ogy of  leukemia. 

h)     The  leukemia  data  thus  detailed  is  available  for  co.-npari- 
son  ■.  ith  that  from  other  cfincer  in  children  and  adults. 
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10,  project' DESCRIPTION  (CONT.) 

(E)  Proposed  Course  of  the  Project 

1)  To  complete  collection  of  data  on  states  already  started, 

2)  To  initiate  date  collection  for  selected  states  not  yet 
studied. 

3)  To  map,  collate,  and  correlate  leukemia  distribution  and 
rates . 

i;)  To  subject  to  statistical  analysis  the  results  compiled, 

^)  To  study  in  detail  environmental  factors  in  all  areas 
where  the  occurrence  of  leukemia  is  high,  in  an  effort  to 
evaluate  possible  causative  factors, 

6)  If  meaningful  results  occur,  to  extend  the  study  to 
other  forms  of  cancer. 

7)  To  get  iiraiiediate  death  certificates  reporting  from  Rhode 
Island,  Verraont,  and  Connecticut  as  I  have  from  New  Hampshire 
and  Massachusetts,, 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'KU  QBLIGATIQNS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$39760 
PY'57 

$70 
BUDGETED  POSITIONS 

13,830 

1/3         1/3 
PATIENT  DAYS 

EROT" 

OTRRR 

TOTAL 

1/3 
Fy57 

0 

1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  T_ 

REVIEW  &  APPROVAL  /~~7 

BIOLOGIC  STANDARDS  /~T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /Y7 


"ll^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

f  "   Maine  State  Health  Department 

I     Massachusetts  State  Health  Departraent 

New  Hajiipshire  State  Health  Department 

Vermont  State  Health  Departraent 

Connecticut  State  Health  Department 

Rhode  Island  State  Health  Department 

New  Jersey  State  Health  Department 

New  York  Regional  Office  -  Public  Health  Service 

K-J  ENTRIES  FOR  ITEMS  15 ,  16  and  17. 

(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NUMBER 

Field  Investigations  k   Demonstrations  Branch 
'.  Cancer  3.  and  Biometry  and  Epideiniology  Branch 

INSTITUTE  (JR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environraental  Field  Studies  SectiDn 

..I  and  Biometry  Section 5,  

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

I.  Geographical  Incidence  of  Cancer  of  Major  Sites  in  Upstate  New  York 
raOJECT  TITLE    '" 

'.(Benjamin  Carroll,  Pope  Lawrence 

j  PRINCIPAL  INVESTIGATOR  '  ' 

Dr.  S.  C.  Ingrahan,  II 
I  OTHER  INVESTIGATORS 

>.;iF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
BIflEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 


I.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives- 

1)  To  study  the  geographical  pattern  of  cancer  incidence  for  selected 
sites  in  Upstate  New  York. 

2)  To  relate  the  findings  to  data  from  other  studies  of  incidence  and 
mortality. 


(Use  reverse  and  additional  pages,  if  necessary) 
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SUrIaL  IKT 

10.     PROJECT  DESCRIPTION   (CONT.) 

(B)  Methods  Employed 

1)  The  New  York  State  Department  of  Health  has  made  avallab. 
its  punch  cards  for  reported  cancer  cases  for  the  years  19lj9' 
19$1.  The  data  are  believed  to  be  unusually  complete  and  aciN 
ate.  These  will  be  analyzed  by  county,  city,  and  Statewide  i 
urban-r\iral  groupings,  using  the  indirect  method  of  adjustaei^ 
for  age,  sex,  and  urban-rural  residence.  A  deck  of  1950  New  :: 
Population  cards  was  purchased  from  the  Bureau  of  the  Ceaeua 
furnish  the  population  bases  for  computing  rates. 

(C)  Major  Findings 

1)  Age  specific  incidence  rates  have  been  computed  and  age-.'jj: 

ment  carried  out  by  mechanically  computing  expected  numbers  r 

cases  for  each  of  several  cancer  sites  for  the  urban  and  rurr 

portions  of  each  county  and  for  each  urban  place.   Tests  of  > 

significance  have  been  carried  out  between  expected  and  obaejid 

numbers  for  each  site  for  each  county,  and  for  each  city  ove; 
10,000  population, 

(D)  Significance  to  Cancer  Research 

1)  There  is  a  need  for  systematic  compilation  of  geographic. 
variations  in  incidence  and  mortality  in  order  to  leam  of  ai 
patterns  which  may  emerge.  Hypotheses  as  to  cancerigenic  fa: : 
often  imply  characteristic  geographical  distributions  trtiicl'. 
be  verified  or  refuted  b^^  analyses  of  this  kind. 

(E)  Proposed  Course  of  Project 

A  general  paper  on  the  study  is  now  in  preparation. 
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2.  BUDGET  DATA: 


»'57 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTFTKR  TOTAL 

$18,820 

r 

BUDGETED  POSITIONS 

123,570 

2/3     1    1  2/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

2/3 

1V3 

2 

0 

•57 
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ADMINISTRATION        /  / 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /JT 


1 .  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSONNEL 
FOR  THIS  PROJECT  IN  JT  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 

New  York  State  Department  of  Health 
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SERIAL  NUMBER 


2  Cancer 

iHSTiniM  OR  DIVIS16N 


3.  Field  Investigations  k   Deriionstrations  Branc 
LABORATORY,  BRANCH,  OR  DEPARTMENT 


k'l    General  Field  Studies  Section     5«  Boston,  Mass. 

t  SECn^  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 

6  Cancer  Mortality  in  several  selected  population  groups  in  New  England 
PROJECT  TITLE 


7  Dr.  Ruth  Taylor,  Benjamin  Carroll 


PRINCIPAL  INVESTroATOR 

Dr.  S.  C.  Ingraham,  II,  Dr.  B.  K.  Milmore 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DC»1E 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

1)  Evaluation  of  cancer  occurence  rates  in  selected  population 
groups  living  carefully  supervised  and  regulated  lives, 

2)  Comparison  of  cancer  rates  in  the  study  population  with  those 
in  the  general  population. 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NC: 

10.  PROJECT  DESCRIPTION  (CONT.) 

(B)  Methods  Employed 

1)  Names  and  identifying  data  were  obtained  on  members 
comprising  the  study  group  (aggregating  approximately 
5000  persons)  and  pertinent  data  were  tabulated, 

2)  Vital  records  of  the  ^propriate  corrjnunities  were 
searched  for  death  certificates  on  deceased  members  of 
the  group.  The  study  includes  individuals  d;yTLng  as  early 
as  1875  and  as  late  as  195^. 

3)  Appropriate  tabulation,  collation  and  biometric  analyei: 
have  been  made  of  the  data  to  discover  similarities  to  and 
differences  from  similar  data  relative  to  the  general 
population  as  corrected  for  age  distribution  of  the  stuc^ 
group, 

(C)  Major  Findings 

The  study  is  now  in  its  final  stages  of  analysis, 

(D)  Significance  to  Cancer  Research 

Considerable  information  is  available  covering  cancer 
occurrence  in  the  general  population  and  many  occupational 
groups.  Little  is  known  about  cancer  in  the  supervised  and 
regulated  population  groups,  certain  of  which  are  typified 
by  this  study  group.  The  comparison  made  possible  by  thi« 
study  may  well  help  uncover  items  in  cancer  etiology  prev- 
iously obscrued  by  the  relative  homogeneity  of  the  general 
population. 

(E)  Proposed  Course  of  the  Project 

All  data  on  population  and  deathc  '  ''e  been  tabula t;irt, 
aid  work  is  progressing  on  the  life-taole  analysis,  ji  paper 
will  be  prepared  for  publication  in  the  near  future. 
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12.  BUDGET  DATA: 


ESTIMATED  QBLIGATICNS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$3,760 
FY'  57 

$70 
BUDGETED  POSITIONS 

03^830 

1/3        1/3 
PATIEHT  DAYS 

PROF 

OTHER 

TOTAL 

1/3 
FY' 57  '^ 

0 

1/3 

0 

RESEARCH  /^ 

REVIEW  &  APPROVAL     /"~7 
BIOLOGIC  STANDARDS    /T 


ADMINISTRATION        /~T 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE ^7 


111*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSQBNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO. (S): 


None. 


WO  ENTRIES  FOR  ITEMS  1^.    16„  and  1? 


(Use  reverse  and  additional  pages,  if  necessary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVHJDAL  PROJECT  REPORT 

Ha.  Project  Description  Sheet  1.  NCI-120 


SERIAL  NUMBER 

Field  Inyestigations  -&  Demonstrations  Branch 
;;ancer _____-_^__________   3«  and  Biometry  Branch 

iNssisiiJTg  0^  mmsiom  ~         laboratory,  branch,  or  department 

ilnviromnental  Field  Studies  Section 

and  Biometry  Section 5.    Bethesda,  Md.  &  Chicago,  111. 

iEfmm  OR  sERvit;E  location  <  if  other  than  BETHESDA) 

}ancer  as  a  cause  of  death  and  disability  in  railroad  workers 
*ROJECT  TITLE 

Dr.   S«  C,  Ingraham,   II,  Ben.jai-nin  Carroll 

piHCIPAL  INVESTIGATOR  '  ' 

'ope  Lawrence 
fSOER  INVESTIGATORS 

W  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ISEUHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
QNNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
|[0.(S)  IF  WITHIN  NIH). 

Ncme. 


jROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

|A)  Objectives 

1)  To  determine  occupational  and  other  group  differentials  in  mortality 
and  disability  from  cancer  of  various  sites  (with  particular  attention 
to  the  lung)  among  employees  in  the  railroad  industry. 

2)  To  make  comparisons  with  figures  for  the  general  population.  Any 
similarities  or  differences  found  can  serve  as  leads  for  detailed 
investigations  as  to  specific  etiological  factors  (possibly  in  coop- 
eration with  railroad  medical  departments.) 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  no: 

10.  PROJECT  DESCRIPTION  (CONT. ) 

(B)  Methods  Employed 

1)     A  cohort  of  all  railroad  employees  with  at  least  10  year 
of  service,   either  active  in  1951  or  rotired  by  the  end  of 
1951,   has  been  set  up,   numbering  about  1,000,000  persons,     Dat 
for  this   cohort  covering  mortSLLity  froin  all  causes  and  disablV 
ity  retirements  due  to  cancer  have  been  or  will  be  assembled 
RRB  headquarters  from  punch-card  files  and  from  claims,     Th.e 
desired  data  are  being  supplied  to  the  Institute  in  the  form  c 
duplicate  punch  cards,    tabulations,   and  claim  data  representlr. 
the  defined  cohort  and  the  deaths  and  disabilities  occuring 
a'-.ong  members  of  the  cohort  each  year.     It  is  expected  this 
cohort  vri.ll  be  followed  for  3  to  5  years   at  least.     Data  vriU  . 
be  available  to  classify  members  of  tlie  cohort  and  the  cancer  r 
cases  as  to  a^e,   sex,   length  of  service,   occupation  and  erapl 
for  making  both  gross  and  detailed  coir.parisone.     Since  all 
causes  of  death  are  being  accounted  for,   data  will  be  availabL 
of  possible  interest  to  other  Institutes.     The  Heart  Inatitut*- 
paying  part  of  the  cost  of  the  project. 

(C)  Findings 
None  as  yet. 

(D)  Significance  to  Cancer  Research 

1)  Railroad  employees  constitute  an  occupationally  stable  grc 
with  their  own  retirement  system.  This  is  an  ideal  setting  in 
which  to  attempt  investigation  of  occupational  factors  and  wil 
provide  good  experience  for  later  handling  occupational  data 
collected  in  Social  Security  Board  operations.  Certain  rail- 
road employees  are  known  to  be  exposed  to  carcinogenic  agents, 
and  we  have  here  a  direct  means  of  observing  the  effects.  Wit 
a  defined  cohort,  holding  certain  occupational  factors  constan 
it  should  be  possible  to  suppleiaent  the  RRB  records  with  colle' 
tion  of  additional  details  on  personal  histories  (in  cooperati'i 
with  individujil  railroads)  to  test  association  with  other  fact. 

(E)  Proposed  Course  of  the  Project 

During  the  first  3  years  the  operational  details  of  colle< 
ting  the  data  from  RRB  files  has  been  worked  out,  the  cards  to: 
the  cohort  have  been  selected  and  tabulated,  and  2  years'  mor- 
tality and  disability  data  have  been  compiled  on  data  sheets, 
and  punched  into  cards.  It  is  expected  that  within  a  few  mor.t: 
tabulations  vri.ll  be  completed  for  the  first  year's  results  (19;' 
Work  is  going  forward  in  Chica  o  on  the  copying  of  mortality  a^ 
disability  data  occurring  in  19Sh»  These  data  sheets  should  b< 
delivered  to  NCI  in  the  near  future. 
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12.  BUDGET  DATA: 


ESTIMAl'EU  GBLIOATIONS 

MAN  YEARS 

DIRBCT 

BKTMBURS04E3fT 

TOTAL 

PROF  OTHER  TOTAL 

$26,350 
FY' 57 

$6,610 
BUDGETED  POSITIONS 

$32,960 

1/3     2    2  1/3 
PATIENT  DAYS 

moF 

OTHER 

TOTAL 

FT  57  ^' 

2 

2  1/3 

0 

13.  BUDGET  ACTIVITY; 

I       RESEARCH  /"T 

REVIEW  &  APPROVAL  /^^ 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /FT 


\lk.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATICaiS,  PROVIDING  FUNDS,  FACILITIES,  CR  PEESOHNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO»(S): 

National  Heart  Institute 

National  Office  of  Vital  Statistics 

Railroad  Retirement  Board 
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Field  Investigations  and 

Cancer 3«  Demonstrations  Branch 

IHSTEEUT^-fife  mVISlON        "     LABORATORY^  BRANCH,  OR  DEPARTMENT 

General  Field  Studies  Section    5,  Emory  University,  Georgia 
SECnON  OR  SBSWCE  LOCATION  (IF  OTE^  THAN  BEIIBESDA} 

Oral  Cancer  in  Relation  to  Vitamin  Deficiency  and/or  Use  of  Snuff 
PROJECT  TITLE  ~"   """ 

William  R.  Vogler,  M.D. 

PRINCIPAL  IHVESTIGAGX)R  '  ' 

B.  K.  Milmore,  M.D. 
<nBER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
S(aiNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 

PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)! 

A.  Objectives 

1)  To  determine  if  a  relationship  exists  between  the  use  of 
tobacco,  avitaminosis,  ill-fitting  dentures,  and  other  factors, 
and  the  development  of  epidermoid  carcinoma  in  the  oral  cavity. 

2)  To  determine  if  any  differences  exist  between  the  cytologic 
appearance  of  the  oral  mucosa  in  patients  with  and  without  cancer 
in  the  mouth. 

B.  Methods  Employed 

1)  A  statistical  survey  has  been  underway  for  the  past  eleven 
(Use  reverse  and  additional  pages,  if  necessary) 


-  2  - 

NCI-121  (C)  Calendar  Year  1 

SERIAL  NO. 


B.  Methods  Employed  (Cont'd) 

months.   This  consists  of  a  questionnaire  which  is  completed  by  all  n 
patients  visiting  the  cancer  clinic  and  by  all  old  and  new  patients  w  h 
cancerous  or  precancerous  lesions  in  the  mouth. 

2)  All  of  the  records  of  mouth  cancer  patients  have  been  reviewed  In 
the  hope  of  finding  some  common  denominator. 

3)  Smears  are  being  taken  from  various  parts  of  the  mouth  and  stainei 
by  the  Papanicolaou  technique.   The  cancer  patients  are  to  be  comparei 
with  normal  controls  and  with  patients  with  clinical  evidence  of 
avitaminosis.   Blood  counts  and  protein  studies  are  to  be  obtained  on 
all  patients. 

C.  Major  Findings 

1)  Cancer  of  the  mouth  is  seen  more  frequently  in  women  here  than  in 
other  parts  of  the  country. 

2)  It  appears  that  the  consumption  of  chewing  tobacco  and  snuff  is 
much  higher  among  the  cancer  patients  than  among  the  controls. 

3)  The  cytology  program  has  just  been  initiated  and  no  findings  are 
available. 

D.  Significance  to  Cancer  Research 

This  investigation,  as  far  as  it  proceeded,  hints  at  a  specified  relat;n 
ship  between  use  of  snuff  and/or  avitaminosis  and  the  occurrence  of  cancent 
the  upper  gastrointestinal  tract. 

E.  Proposed  Course  of  the  Project 

l)To  continue  the  questionnaire  until  the  number  of  new  mouth  cancer 
patients  is  large  enough  to  permit  statistically  valid  comparisons.  This  iij 
take  another  year. 

2)To  complete  the  cytology  study. 
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BUDGET  DATA: 


ESTIMATED  (BLIGATIQTOS 

MAN  YEARS 

DIBECT 

BEIMBURSEMEIIT 

TOTAL 

PROP  OTHER  TOTAL 

$5,650 
"57 

$100 
BUDGETED  FOSITIUNS 

$5,750 

1/2    -     1/2 
PATIENT  DAYS 

PRGF 

02HER 

TOTAL 

1/2 
•57 

0 

V2 

0 

3-.  BUDGET  ACTIVITY; 

I     RESEARCH  /~7 

REVIEW  &  APPROVAL  /"T 

I     BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE in 


te-  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIQiISi  PROVIDING  FUNDS;  FACILITISS,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  Ft  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO. (S): 

None. 


NO  ENTRIES  FOR  ITEMS   15,    16  and  17. 


se  re-yiex'se  and  additional  pagee^  If  necessary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

P^  A.  Project  Description  Sheet  1.  NCI-122  (C) 


SERIAL  NUMBER 


2 1  Cancer  3-  Field  Investigations  k   Demonstrations  Brand 

1  iN!j*rrj;OTj!)  Oft  divisi6n  ■  laboratory^  branch,  or  department 

I: 

':  Envxronnental  Field 

ki  Studies  Section  5.  Boston,  Massachusetts 

j  SECTION  OR  service  LOCATION  (IF  OTHER  THAN  BETHESDA) 


Industrial  exposures,  lyphoiia  and  leukemia 
FROJEiCT  TITLE 


7I  Dr.  John  Vander,  Dr.  liiriam  Manning 


PRINCIPAL  INVESTKATOR 

Pope  A<  Lawrence^^  Henry  Greenville 
ODIER  INVESTIOATQRS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EiaEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WIIHIN  NIH). 

None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

1)  To  establish  whether  industrial  exposure  to  possible  carginogenic 
agents  can  be  correlated  with  the  occurence  of  leukeriia  or  Ijnnphoma 
in  adults. 

2)  To  determine  whether  the  occurence  of  leukemia  or  lymphoma  in 
adults  is  a  function  of  the  amount  and  duration  of  exposure  to  possible 
carcinogenic  agents. 

3)  To  try  to  discover  other  emrironmentsl  or  fandlial  factors  which 
may  lead  to  the  development  of  lei;kerda  or  lyiiphoma  in  adults, 

(Use  reverse  and  additional  pages,  if  necessary) 


PAGE  2 
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SERIAL  NC: 

10.  PROJECT  DESCRIPTION  (CONT. ) 

(B)  Method  Employed 

1)  Development  of  a  question  sheet  to  cover  the  information 
desired  as  to  type  and  length  of  exposure.  Question  sheet 
also  to  contain  pertinent  points  in  patient  medical  historj', 

2)  Personal  interview  with  each  patient  to  get  desired  infi. 
mation, 

3)  Where  practical,  visit  to  place  or  places  of  employment 
to  evaluate  what  industrial  exposure  has  occurred  and  to  ob' 
guidance  in  this  evaluation  from  employees  and  personnel  of 
industry  when  practicable. 

(C)  Major  Findings 

This  project  was  started  late  in  1955.  There  are  no 
major  findings  at  present. 

(D)  Significance  to  Cancer  Research 

1)  This  will  add  to  the  information  on  leukemogenic  agente 
in  industry, 

2)  It  will  correlate  duration  and  amount  of  exposure  with 
clinical  history  of  patient. 

3)  It  is  expected  to  help  orient  employers  and  employees  to 
potential  existence  of  industrial  health  hazards, 

Ii)  It  may  identify  materials  not  previously  suspected  as 
carcinogenic. 

5)  It  may  throw  light  on  the  etiology  of  leukemia  in  adults. 

6)  Control  group  for  other  cancer  in  adults. 

(E)  Proposed  Course  of  Project 

1)  To  take  individual  histories  on  all  adults  with  leukemia 
in  any  form  in  a  selected  group  of  hospitals. 

2)  To  analyze  data  as  they  accuimilate  to  detennine  what  chant' 
should  be  made  to  make  the  study  more  effective, 

3)  To  correlate  results  with  sii'dlar  data  on  other  malignanci' 
in  adults. 


PAGE  3 
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SERIAL  NOT~ 

10.  PROJECT  DESCRIPTION  (CONT. ) 

(E)  Proposed  Course  of  Project  (Cont.) 

h)  To  obtain  histories  and  deteritiine  occiirence  rates  for 
leukemia  and  other  cancer  in  relation  to  degree  of  indus- 
trialization of  selected  geographic  areas, 

(F)  Patient  Material 

Cases  of  leukemia  or  lymphoma  which  come  to  the  attention 
of  the  State  Industrial  Commission,  the  State  Health  Service, 
and  cooperating  plant  and  private  physicians. 
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Part  B:  Budget  Data 


1^'   wr.T^i??   (r.^ 

SERIAL  NIMBER 


12.     BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIBBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$3p760 
iir'57 

$70 
BUDGETED  POSITIONS 

$3s830 

1/3         1/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  ^/^ 

0 

V3 

0 

113.  BUDGET  ACTIVITY; 

RESEARCH  /"~7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        fj 

PROFESSIONAL  & 
TECHNICAL  A^IST- 
ANCE  /xT 


11^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILETIES,  OR  PERSONNEL 
FOR  raiS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 

None . 

\ 

jJO  ENTRIES  FOR  ITEMS  1^,  lo^  and  1? 


(Uae  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$18 J 820 
FY' 57 

$360 
BUDGETED  POSITIONS 

$19sl80 

1   2/3   1  2/3 
PATIEHT  DAYS 

PROT" 

OTHER 

TOTAL 

FY' 57  ■^ 

1 

2 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /~7 

REVIEW  &  APPROVAL  /^J 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /x7 


Ik,     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  QRGANIZATiaSS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 


None, 


NO  ENTRIES  FOR  ITI4ES  1$,    16^   and  1?. 


36  revierse  and  additional  pages,  if  necessary) 
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FUBLEC  HEAI/EH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

P^  A.  Project  Description  Sheet  1.  HCl-123  (c) 


SERIAL  NUMBER 


2-1   Cancer .  3«  Field  Investigations  k   Deinons trations  Branch 

j  INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

I  Environmental  Field 

ki   Studies  Section  5»  Salt  Lake  City,  Utah 

'  SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIUESDA) 

b,  Study  of , Occupational  Backgrounds  of  Hospitalized  Cases  of  Lung  and  Bowel 
.  PROJECT  TITLE  Uancer  Leukernias,  and  Primary  Malignant  Tujnors  or  Bone,  in 
.  Males  over  the  Age  of  25  years, 

7,1  J.  W,  Egan,  M.  D,,  V.  E.  Archer,  M,D.,  Marian  Erjavec,  R.l'l. 

PRINCIPAL  INVESTIGATOR    ~"^       ~~"  ' 


Dr.  S.  C.  Ingraham,  II,  Benjamin  E,  Carroll 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EISEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WI!IUIN  NIH). 


None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  To  determine  what  occupational  backgrounds  are  found  in  cases 
of  the  above-mentioned  malignancies  in  order  to  focus  attention  on 
any  occupations  which  by  reason  of  frequent  listing  might  be  sus- 
pected of  predisposing  to  the  specific  malignancy, 

2)  To  gather  data  on  possible  environmental  carcinogens. 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  57 

10.      PROJECT  DESCRIPTION   (COMT.) 
(3)     Methods  Employed 

1)  Major  hospitals  in  Utah  and  Western  Colorado  are  cooi  ra 
in  this  project  b/  having  members  of  th:^  house  staff  cbt..-  i 
detailed  occupational  and  environrit-ntal  c-yposare  Iv 
spcciiilly  prepared  forms  on  all  CAses  of  lunj  aiid  r      ,_ 
leukemias,   and  malignant  tumors  oi   taonr  . 

2)  Data  on  all  the  cases  are  exaij.lned,  collated  and  ot 
analyzed  biostatistically  in  search  of  factors  com."nn  t 
personal  and  ^orkinj  histories  of   the  patients. 

(C)  r.ajor  Findings 

TIio  first  histories  v/ere  obtained  in  January,   195'-. 
October  15,   19^6,  histories  have  been  submitted  on  $0  < 
lung  cancer,    25  cases  of  large  bowel  cancer,   16  cases  o. 
and  no  cases  of  nali^'nant  bono   tumors. 

(D)  Si^-'nificance  to  Gincer  Res^-arch 

It  is  lioped  that  this  stud;/"  may  make  available  inf- 
on  environmental  factors  in  the  causation  of  cancer. 

(E)  Proposed  Course  of  the  Project 

1)  Continued  accrual  of  cases  until  statistically 
numbers  have  been  collected, 

2)  Diostatistical  analysis  for  appearance  of  correlatabj  . 
of  information. 


(F)  Patient  Material 

All  cases  of  Ivng  an:!  bowel  career,  leukemias,  and  riu 
bone  tumors  in  males  seen  in  the  major  hospitals  in  Utah  id 
ern  Colorado. 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

»e't  A.  Project  Description  Sheet  1.  NCI"12li  (C) 


SERIAL  NUMBER 

Field  Investdgalions  y.   DeTnonstrations  Branch 
Cancer  3.  &  Division  of  Special  Ilealth  Services 

'  INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

j  Enviroiiitiental  Field  Studies  Section 

•I  S:  Occupational  Health  Program    5»  Salt  Lake  City,  Utah. 
SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

,  Cancer  Occurrence  in  Uranium  Miners  of  the  Colorado  Plateau 
i  PROJECT  TITIE  ~"     " 

Dr,  James  W.  S£;a.n.  Dr.  Victor  E.  Archer 


PRINCIPAL  INVESTKATOR 


I  OTHER  INVE8TI0ATQRS 


llF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  WHfE 
jELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
!SONNBL,  FACILITIES  OR  RXNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO. (8)  IF  WIimiN  NIH). 


None. 


[a) 


^OJBCT  DESCRIPTION  (SEE  INSTRUCTIONS)! 

Objectives 

1)  To  detex.iane  tlrie  present  state  of  healtli  of  as  larre  a  group  as 
possible  of  underground  uranium  miners,   (Approximately  1,100  miners 
CO  uprise  this  base-group  exEcriined  in  the  SuiroTier  of  195U). 

2)  To  ■ 'aintain  contact  i,d.th  this  basic  group  of  i;ien  for  an  indefinite 
number  of  years  in  the  future  (possibly  1^  or  more  years)  in  order  to 
determine  if  there  is  an  undue  incidence  of  lung  or  bone  cancer,  leu- 
kemia or  any  other  significant  pathology  among  them. 

(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  KC: 

10.     PROJECT  DESCRIPTION   (CONT. ) 
(3)     Methods  Employed 

1)  Obtaining  of  detailed  identifying  data  on  the  miners  to 
facilitate  contact  with  them  for  :uany  years.     This  is  obtei- 
together  with  lifetime  occupational  and  medical  histories 
the  time  that  general  physical  exa.-ninations  are  perfonwd* 
Included  in  the  examinations  are  chest  x-rays,   and  routine 
blood  and  urine  examinations. 

2)  The  men  are  contacted  at  least  on  an  annual  basis.  R: 
contact  is  either  at  the  time  of  follow-up  examinations  or 
during  an  annual  census  of  the  industry. 

3)  Every  effort  is  made  to  locate  tliose  who  are  found  ais 
on  the  annual  check.  Devices  outlined  for  locating  those  ■ 
ing  are  as  follows: 

a)  Letters  to  last  known  address 

b)  Letters  to  last  er.ployer 

c)  Letters   to  relatives  or  friends 

d)  Check  death  certificates,   hospitals  and  physiciar 

e)  Check  on  change  of  address  as  listed  with  the  Stc 
rotor  vehicle  or  income  tax  bureaus 

f)  Check  vrith  local  post:!.asters   and  chiirch  group? 

g)  Check  vrith  welfare  a;7encies 

h)     Check  with  Veterans  Administration  of  BOASI  as  n- 
ary 

h)  newspapers  from  the  Colorado  Plateau  are  screened  thrc 
the  year  for  information  concerning  any  uranium  miners 

5)  The  assistance  of  the  Indian  Health  Service  of  the  Publii 
Health  Service  has  been  secured  in  maintaining  contact  with  " 
the  Indian  miners. 

(C)     Major  Findings 

1)  In  the  Summer  of  195ii,    1,370  men  were  exa-^.ined.     Of  thesf 
l,12ii  were  underground  miners  on  whom  adequate  baseline  daUi 
were  obtained.     The  remainder  were  mal:  ly  open  pit  or  surf;' 
workers . 

2)  Data  have  been  coded.     Initial  impressions  are  that  th. 
are  no  abnormal  findings  due  to  radiation  exposure.     More  ce- 
tailed  analysis  of  the  data  remains  to  be  accon^jli^hed. 
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SERIAL  NO. 

10.  PROJECT  DESCRIPTION  (CONT.) 

(C)  (cont.) 

3)  Between  the  Summer  of  19^h   and  October,  1956,  l5  deaths 
are  known  to  have  occurred  in  the  group  examined  in  195U. 
Nine  deaths  were  traumatic.  Of  the  six  due  to  natu.ral  causes, 
one  was  ascribed  to  lung  cancer  (l5  years  experience),  one  to 
metastatic  adenocarcinoma  probably  of  biliary  origin  (2  years), 
one  to  breast  cancer-  ^(surface  worker),  two  to  coronary  throm- 
bosis (3  &  6  years),  and  in  one  recent  death  the  cause  has 
not  been  learned.  Information  has  also  been  obtained  on  two 
deaths  which  occurred  in  a  group  of  1,300  mine  aid  mill  workers 
examined  in  an  earlier  phase  of  the  study  (1950-1953)*  O^^s  of 
these  was  a  suicide  and  in  the  second  instance  the  deatli  certifi- 
cate has  not  yet  been  received.  Also  out  of  this  earlier  group 
one  of  the  miners  is  currently  ill  with  lung  cancer. 

h)     In  the  Summer  of  1955,  a  census  of  the  entire  uraiiiiua  mining 
industry  wasmade  and  a  grand  total  of  2,202  men  were  contacted 
who  probably  represent  95^  or  more  of  the  miners  in  the  area. 
This  figure  includes  names  of  miners  from  Wyoming  and  around 
Idaho  Springs,  Colorado,  which  were  submitted  in  Noverber,  1955* 
Of  the  1,370  men  examined  in  195U,  668  were  located  in  this 
census.  On  November  1,  1955,  and  on  February  1,  1956,  question- 
naires were  sent  to  the  miners  who  were  still  missing  as  of 
those  dates.  As  of  June  h,   1956,  only  ll|.6  were  still  in  this 
"missing  group."  Approximately  100  who  returned  the  question- 
naires indicated  that  they  had  left  uranium  mining  and  did  not 
intend  to  return,  and  approximately  225  had  left  uranium  irdning 
and  were  uncertain  about  return.  Contact  was  maint^i^ned  i>jith 
all  the  men  who  had  completed  10  or  more  years  under=iround. 

In  the  Summer  of  1956  another  census  was  conducted.   Two 
thousand  one  hundred  fifty  seven  men  were  located,  and  of  these 
only  ii87  had  been  previously  exarained.  On  October  1,  1956 
questionnaires  were  sent  to  the  men  missing  on  the  1956  census 
and  the  initial  response  to  this  has  been  very  satisfactory, 

(D)  Significance  to  Cancer  Research 

During  the  latter  part  of  the  last  century  and  early  part 
of  this  century,  death  rates  from  lung  cancer  in  uraniom  miners 
in  Europe  were  in  the  range  of  50-75^.  There  is  reason  to  believe, 
because  of  high  concentrations  of  radioactive  gas  and  dust  in 
mines  in  this  country,  that  a  similar  hazard  could  exist.  It 
is  believed  desirable  to  evaluate  the  possible  existence  of  sim- 
ilar risks  for  uranium  miners  in  America. 
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10.      PROJECT  DESCRIPTION   (COIIT. ) 

(E)  Proposed  Course  of  Project 

At  least  annual  contact  with  the  urani'.rn  miners 
examined  v/ill  be  maintained  as  outlined  above,     Morbi._L^  .. 
rr:ortAlit/  statistic.5  will  b^  coii^)^  lr-1.     Current  plans  call  1 
physical  examinations  every  3  years.     Possibilities  are  heir 
explored  for  includinj:  bilooed  lymphocyte  counts,    spu* 
and  some  puL'nonary  phji-siolo-'y  studies  on  thn  195?  e^'- 

(F)  Patient  Material 

Efforts  are  ir^de  to  include  all  uranium  miners  i 
orado  Plateau  in  this  study. 
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Hober  I956 
^ttacbment  I) 


PAGE  5 


Calendar  Year   1956 


PUBLIC  HEALTH  SERVICE  -  -  KATIOMAL  INSTITUTES  OP  HEAMH 
INDIVIDUAL  PROJECT  REPORT 
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SERIAL  NUMBER 


BUDGET  DATA: 


57 


!57 


ESTIMAl'KU  QBLIGATIQIiS 

MAN  YEARS 

DIBBCT 

BEIHBURSEMENT 

TOTAL 

PROF    OTHER    TOTAL 

$22,590 

r 

IU30 
BUDGETED  POSITIONS 

123^020 

112 
PATIENT  DAYS 

ERGF 

OTHER 

TOTAL 

,      1 

1 

2 

0 

BUDGET  ACTIVITY; 

RESEARCH  l~~7 

REVIEW  &  APPROVAL  j^J 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATIOW 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


EJ 


LHj  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  IffilS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO . (S ) : 

Cooperative  effort  of  FIDB-NCI  and  OCG  Health  Prograta  of  BSS 


SMTRIES  FOR  ITEIIS  l5,  16^  i  17 


(Use  reveres  aad  additional  pages,  if  necessary) 
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A.  Project -Description  Sheet  1.  NCi-125 


»^. 


SERIAL  NUMBER 

Eield  Investigations  and  Demonstrations 
Cancer  3,  Branch  and  Office  of  Biometry 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

General  Fleldj  Studies  Section   5, 
SECnON  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

The  Incidence  of  Respiratory  Cancer  and  Other  Major  Diseases  Among  World 
War  I  Veterans  in  Relation  to  Their  Smoking  Habits. 

PROJECT  TITLE  '^. 

H.  F.  Dorn,  W.  S.  Baum 
PRINCIPAL  INVESTIGATOR  """'"  ' 

Raymond  F.  Kaiser 
1  OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EISEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
iNO.(S)  IF  WITHIN  NIH). 

None . 


I.  IpROJBCT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objective 

To  determine  by  direct  observation  of  a  defined  cohort  the  mortality 
from  respiratory  cancer  and  other  major  diseases  among  male  smokers  and 
non-smokers  in  the  age  group  of  50  and  above. 

B.  Methods  Employed 

Detailed  smoking  questionnaires  were  distributed  by  the  Veterans 
Administration  to  approximately  300;000  World  War  I  veterans  who  held 
active  insurance  policies.   The  study  has  now  been  in  progress  for  two 
years.   Detailed  data  from  the  smoking  habits  have  been  coded  at  the 
National  Institutes  of  Health,  and  is  being  correlated  with  causes  of 
(Use  reverse  and  additional  pages,  if  necessary) 
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death  as  listed  on  death  certificate.   In  addition  at  this  time  consldtik: 
effort  is  being  expanded  on  writing  to  physicians,  hospitals,  and  otheri 
concerned  to  obtain  more  precise  information  to  supplement  the  roortallt) 
data  from  the  death  certificate.   This  data  is  then  coded  on  the  hlsCor) 
card  for  ultimate  analysis  with  the  smoking  history. 

C.  Major  Findings 

No  results  from  this  investigation  have  as  yet  t>een  published. 

D.  Significance  to  Cancer  Research 

The  majority  of  data  on  smoking  and  its  relation  to  respiratory  Cu.  . 
has  been  obtained  from  retrospective  study,  which  show  a  wide  range  of 
magnitude  for  risk  involved.   If  there  is  a  risk,  it  is  important  to  def « 
rather  precisely  the  degree  of  risk  involved.   Further,  two  other  forvar 
looking  studies  on  population  groups  are  currently  being  conducted,  and  i 
the  present  study  will  supplement  data  to  be  obtained  from  these  studies 

E.  Proposed  Course  of  Project 

It  is  expected  that  this  project  will  continue  for  an  indefinite 
period  of  years.   Analysis  of  habits  with  respect  to  the  use  of  tobacco 
and  some  aspects  of  differential  mortality  will  be  made  within  the 
next  year  or  two. 
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SERIAL  NUMBER 

Field  Investigations  and 
Cancer  3,  Demonstrations  Btanch 

INSTITUTE  6R  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

General  Field  Studies  Section   5^ 
SEC^ON  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA} 

Frequency  of  Occurrence  of  Lung  Cancer  Among  Selected  Occupational 
Groups  of  Civil  Service  Personnel, 


■B.  E.  Carroll 


Because  of  lack  of  statistical-clerical  time,  this 
project  is  being  held  in  abeyance  for  completion  at 


B.  K,  Milmore,  M.D. 
OOfiER  JNVESTIQATORS 


PRINCIPAL  INVESTKAIOR    a  later  date,   it  is  considered  well  worth  pursuing 

further.  Also,  however  5  it  probably  will  not  suffer 
by  inactivation  for  a  time  as  would  other  projects 

tfiat  Rave  active  cooperation  and  interest  of  persons 
outside  the  Public  Health  Service,  It  is  hoped  that 
during  1957  this  project  can  be  reactivated. 

IP  THIS  -PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEIf!  RESEARCH  DONE 
EISEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
!N0.(S)  IF  WITHIN  Niti). 

None. 


I.  JPROJECT  DESCRIPTI(»»  (SEE  INSTRUCTIONS): 

A.  Objective 

To  determine  the  frequency  of  occurrence  of  tespiratory  cancer  among 
selected  groups  of  civil  service  personnel.   With  this  data  on  hand,  leads 
for  further  investigation  of  the  occurrence  of  environmental  cancers  would 
be  followed-up. 

B.  Methods  Employed 

The  Civil  Service  Commission,  because  of  retirement  benefits,  maintains 
complete  files  of  medical  diagnoses  on  personnel  employed  by  this  Commission. 
Aill  cases  of  respiratory  cancer  listed,  who  had  expired  from  this  disease, 
were  studied  to  obtain  information  on  identifying  number,  address,  aex,  age, 
date  of  death,  diagnosis,  confirmation  of  diagnosis,  place  of  death,  length 
I  (Use  reverse  and  additional  psiges,  if  necessary) 
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of  service,  and  a  complete  occupational  history.   This  Information  had 
already  been  tabulated  for  Insurance  purposes,  and  by  bringing  It  together, 
valuable  leads  for  environmental  cancer  studies  might  be  obtained.   Conseq 
abstracts  were  made  on  231  records  of  patients  who  had  expired  frora  respir 
cancer,  and  abstracts  were  made  on  55  disability  cases  who  had  been  treatid 
for  cancer  of  the  respiratory  tract.   The  majority  of  these  deaths  had  occun 
within  the  past  three  to  four  years. 


C.  Major  Findings 

Preliminary  results  indicate  that  on  the  majority  of  the  cases  there  ii 
a  high  percentage  of  microscopic  confirmation  of  the  diagnosis.   Also,  while 
a  portion  of  the  cases  dates  back  for  a  period  of  40  years,  in  many  the 
occupational  history  commenced  around  1940.   Because  of  this  it  waj  felt 
that  after  analysis,  more  occupational  history  ehould  be  obtained  f  possible 
with  the  cooperation  of  the  Civil  Service  Commission. 

D.  Significance  to  Cancer  Research 

Incidence  rates  on  the  occurrence  of  respiratory  cancer  among  selected 
occupational  groups  are  virtually  nonexistant.   This  study,  if  the  roechania 
for  the  obtaining  of  Incidence  rates  could  be  set  up  in  a  department  where 
the  information  is  collected  for  other  reasons,  would  provide  an  excellent 
source  of  information  to  further  the  studies  noiw  being  undertaken  in  the 
etiologies  of  environmental  cancer. 

E.  Proposed  Course  of  the  Project 

It  is  planned  to  complete  the  analysis   and  on  the  data  obtaimid  to  d*t« 
to  show  the  frequency  of  occurrence  of  respiratory  cancer  among  the  occupa- 
tional groups  listed.   Following  this   further  conferences  will  be  held 
with  the  Civil  Service  Commission  in  regard  to  the  following  two  points. 
1.   The  obtaining  of  additional  occupational  history  on  those  patients 
who  have  expired.   2.   The  maintaining  of  a  current  file,  so  that  this 
information  may  be  collected  from  year  to  year. 

It  is  important  to  remember  that  in  these  records  no  individuals  are 
identified,  the  records  are  identified  by  number  only   and  except  for 
general  results  the  study  is  a  confidential  one  in  which  no  information 
about  any  designated  person  would  be  available  to  any  person  outside  of  the 
study  group. 
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U.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  HIH 

I    INDICATE  SERIAL  NO»(s); 


None. 


NO  ENTRIES  FOR  ITEMS  15 „  16  and  17. 
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I  Field  Investigations  and 

'I         Cancer  3,  Demonstrations  Branch 

I  INSTITUTE  (5R  DIVISION   '■  LABORATORY^  BRANCH,  OR  DEPARTMENT 

! 

Environmental  Field 

it     Studies  Section 5.   Cleveland,  Ohio  and  Washington,  D.C. 

l  SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

5    Cancer  among  Railroad  Workers  in  Certain  Occupations. 

PROJECT  TITLE 

P.  Lawrence,  B.  Carroll 


PRINCIPAL  INVESTIGATOR 

Dr.  S.  Ingraham,  D.  Smith 
OTHER  INVESTIGATORS 


?.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOME 
I  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO»(S)  IF  WITHIN  NIH). 

None . 

0.[  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

1)  To  study  age  and  occupational  patterns  of  cancer  mortality 
among  a  particular  segment  of  railroad  employees. 

2)  To  test  the  feasibility  of  obtaining  the  necessary  data  from 
the  files  of  two  brotherhoods  with  a  view  to  securing  more  detailed 
information  concerning  cancer  deaths.   The  latter  phase  is  being 
described  separately  as  Project  No.  NCI-174. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  Methods  Employed 

1)   Data  have  been  obtained  from  the  Insurance  Department  records  oi  t^ 
Brotherhood  of  Railroad  Trainmen  and  the  Brotherhood  of  Locomotive  i 
Firemen  and  Enginemen  covering  age,  length  of  membership,  and  loca; 
lodge  affiliation  of  all  members  carrying  life  insurance   and 
corresponding  data  for  all  insured  members  dying  from  1950  through  lij. 
These  cases  are  being  looked  up  in  death  certificate  files  of  N0V8  t! 
determine  causes  of  death  for  analysis  according  to  the  variabilis  Int* 
ted. 

C.  Findings 

None  as  yet.   Cards  have  been  punched  from  the  data  and  sorted  .nt 
proper  order.   Several  months'  work  have  been  done  in  looking  up  causes 
death  in  NOVS  files.   This  phase  of  the  work  has  proved  to  be  very  cIbk  i 
consuming,  and  a  few  more  months  will  be  required  to  complete  the  task. 

D.  Significance  to  Cancer  Research 

While  this  study  is,  in  its  first  stage,  similar  to  the  Railroad 
Retirement  Board  study,  its  real  significance  lies  in  the  prospect  of 
obtaining  detailed  data  through  the  forward-going  study  beginning  iii 
January  1956. 

E.  Proposed  Course  of  Project 

The  next  few  months  should  see  the  completion  of  the  first  phase, 
namely  analysis  of  the  data  obtained  from  existing  records. 
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Brotherhood  of  Railroad  TrainmeB 

Brotherhood  of  Locomotive  Firemen  and  Enginemen 

National  Office  of  Vital  Statistics 

Canadian  Provincial  Offices  of  Vital  Statistics 
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Field  Investigations  and 
I     ,,  Cancer  3,   Demonstrations  Branch 

r  INSTITUTE  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environmental  Field 
i    Studies  Section  5^ 

I*  SBCTICN  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


Health  Survey  of  personnel  employed  in  baths  at  Hot  Springs, 

Arkansas 

PROJECT  TITLE 

P.  A.  Lawrence  and  V.  Archer,  M.D. 

PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 

None . 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)? 

A.  Objective 

To  evaluate  the  cancer  experience  in  a  selected  occupational  group 
with  long-time  exposure  to  increased  atmospheric  concentrations  of  radon 
and  its  decay  products. 

B.  Methods  Employed 

This  project  combines  a  retrospective  and  a  forward-looking  field 
investigation. 

1)   The  population  group  for  the  forward-looking  study  includes  all 
employees  of  18  bath  houses  in  Hot  Springs,  Arkansas.   These  people  are 
(Use  reverse  and  additional  pages,  if  necessary) 
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B.   Methods  Employed  (Cont'd) 

under  supervision  of  the  National  Park  Service  and  they  receive  periodic 
and  annual  physical  examination.   Each  employee  has  been  interviewed 
for  pertinent  personal  and  occupational  data  including  reproductive 
history,  medical  history  and  personal  habits  (smoking,  etc.).   Attempt 
will  be  made  to  follow  this  group  to  death. 

2)  The  population  for  the  combined  retrospective-forward-looking 
study  is  restricted  to  the  massage  operators  who  have  been  employed 
since  1936.   All  those  having  left  employment  are  being  traced  by 
social  security  number,  postal  forwarding  system  and  otherwise.  Ail 
but  4  are  now  accounted  for. 

3)  Each  year  the  results  of  the  annual  physical  exams  are  collected 
and  compared  with  those  from  previous  years. 

C.   Major  Findings 

Comparison  of  4th  and  5th  (1955  and  1956)  annual  examinations  o.;  Hot  i 
Springs  Bath  House  Employees. 

1)  Concerning  the  stability  of  the  worker  population,  it  is 
interesting  to  note  that  of  352  individuals  examined  in  January  of 
1956,  264  had  been  examined  during  all  of  the  previous  project  lixaaioa 
tions,  and  25  individuals  were  examined  for  the  first  time  in  the 
study  during  January  1956. 

2)  Sedimentation  rate  elevations  were  noted  in  100  individuals  in  19 
in  66  individuals  in  1955,  and  in  123  individuals  in  1954.   Sedimentti 
rates  were  considered  significantly  elevated  if  above  20  millimeters  ' 
males  or  above  30  millimeters  for  females.   38  individuals  have  conti  i 
to  show  elevated  sedimentation  rates  at  time  of  examination  in  195- 
and  1956. 

3)  Questionably  significant  variations  in  the  usual  polymorphonuclea 
leukocyte  to  lymphocyte  ratio  have  been  noted.  There  were  60  raversa- 
of  some  degree  in  the  poly- lymph  ratio  in  1956  and  65  reversals  of  so 
degree  during  the  1955  examination,  and  67  in  1954.  477.  (28  cases)  o 
the  1956  cases  are  repeats  from  1955  and  15  cases  have  shown  reversed 
ratios  for  the  past  three  years. 

4)  Blood  pressure  elevations  above  150/90  were  found  in  101  indivldu 
in  1956,  50  individuals  in  1955  and  43  individuals  in  1954. 
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NCI- 129  (C)  Calendar  Year  1956 

SERIAL  NO. 


:.  Major  Findings  (Cont'd) 

5)  20  anemias  of  some  degree  v/ere  noted  during  the  1955  examination. 

6)  Cancers  Arrangements  have  been  made  for  cooperation  of  local 
practitioners  in  furnishing  pathologic  reports  on  any  surgical  or 
biopsy  specimens  obtained  from  individuals  in  this  study  group.   Of 
the  101  individuals  showing  elevated  blood  pressures  in  1956,  42  had 
shown  elevations  on  previous  examinations. 

9.      Significance  to  Cancer  Research 

Insofar  as  field  investigations  into  etiology  of  cancer  is  concerned, 
:his  project  seems  ideal  in  that  it  is  a  naturally-occurring  field 
ixperiment  that  was  awaiting  investigation.   It  affords  an  opportunity 
-o  study  the  effects  of  exposure  of  human  beings  to  increased  and  probably 
constant  levels  of  naturally  occurring  radon  and  its  decay  products, 
laboratory  experiments  with  animals  have  shown  that  these  radioactive 
lub stances  are  carcinogenic. 

The  experiment  is  uncomplicated  by  such  factors  as  heavy  industrial 
iir  pollution  or  the  handling  of  a  muliplicity  of  suspected  carcinogens 
!is  are  found  in  other  occupational  environments.   Results  obtained  will 

ave  important  bearing  on  other  researches  in  the  field  of  low- level 

xposure  to  radioactive  substances. 

Proposed  Course  of  this  pj-flject 

I   1)   In  January  1957  all  active  bath  house  personnel  receive  another 
(the\6th)  comprehensive  physical  examination  by  a  contract  physician 
in  a  contract  hospital.   These  data  will  be  added  to  the  study 

)   records. 

ji 

2)  All  massage  workers  will  be  contacted  again  in  1957  to  ascertain 
their  health  status. 

3)  Continuing  efforts  will  be  made  to  discover  information  about 
the  persons  yet  missing  from  the  study  group  by  means  of  Bureau  of 
Old  Age  and  Survivors  Insurance  records. 

I   4)  Additional  environmental  data  will  be  collected  as  adequate 
instrumentation  becomes  available. 

J.   Patient  Material 

I   Past  and  present  personnel  employed  in  baths  at  Hot  Springs. 
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JU*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
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National  Park  Service 
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i  Field  Investigations  and 

:  Cancer  3  •  Demonstrations  Branch 

iNSTliO*E  OR  iilvisi6i*  "         laboratory,  branch,  or  department 

1,  Environmental  Field  Studies  Sec.  5»  _„_____ 

SBcnm  OR  SERVICE  location  (IF  other  than  BEIHESDA) 

«   Survey  o,f  Cancer  Mortality  in  West  Virginia   ____^ 

FROJEX!T  TITI£  "^ 


P.  A.  Lawrence 
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Dr,  S.  C.  Ingraham,  II 
CafiER  INVESTIOATQRS 


9!  IF  OHIS  project  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOm?  INTERCHANGE  OF  PER> 
SONNEL,  FACILITIES  OR  lUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None 


LcJj  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(Because  of  lack  of  statistical-clerical  time,  this  project  is 
being  held  in  abeyance  for  completion  at  a  later  date.   It  is  con- 
sidered well  worth  pursuing  further.  Also,  however,  it  probably  T,>dll 
not  suffer  by  inactivation  for  a  time  as  would  other  projects  that 
have  active  cooperation  and  interest  persons  outside  the  Public 
Health  Service.  All  basic  data  for  this  study  are  in  hand  at  Bethesda.) 


(Use  reverse  and  additional  pages,  if  necessary) 


NC 1-130  -2-  Calendar  Year  1 

SERIAL  NO. 


(a)  Objectives 

1)  To  determine  any  sieniificant  differences  in  the  distribution  of 
cancer  mortality  rates  between  the  counties  in  a  single,  selected  state 
and  to  search  for  possible  reasons  for  any  observed  differences. 

(B)  Methods  Employed 

1)  Review  and  collection  of  vital  statistics  records  for  cancer 
deaths  occurring  over  a  12-year  period.  Classification,  grouping, 
enumeration  of  the  data  and  computation  of  various  rates  adjusted  for 
such  factors  as  age,  sex,  race  and  occupation ari;  being  done. 

2)  In  the  counties  showing  sii^nificantly  different  (high  or  low)  rates 
for  specific  cancer  sites,  more  detailed  study  will  be  planned  of  such 
local  factors  on  industry,  topography,  air  pollution,  and  characteris- 
tics and  habits  of  the  population. 

3)  Leads  developed  by  study  of  local  factors  will  be  followed  further 
by  the  direct  approach  to  suspected  sources  of  potential  carcinogens. 
Detailed  inquiry  among  small,  selected  population  groups  will  be 
exploited  with  respect  to  cancer  experience  and  environment. 

(C)  Major  Findings 

1)  One  set  of  data  covering  cancer  deaths  for  all  sites  for  1946-1947 
indicates  a  higher  than  expected  occurrence  of  primary  cancer  of  the 
liver  and  biliary  system  , 

2)  Another  set  of  data  covering  all  deaths  from  cancer  of  the  lung 
for  the  period  1940-1951  inclusive  shov/ed  statistically  significant 
differences  in  rates  between  counties. 

3)  A  third  set  of  data  covering  all  lung  cancer  deaths  among  West 
Virginia  residents  (including  those  who  died  out  of  state)  in  10  years 
yielded  8  counties  \sd.th  rates  sufficiently  high  to  be  worthy  of 
specific  investigation. 

4)  Occupational  classification  of  death  certificates  for  the  12-year 
study  period  reconfirmed  an  impression  that  lung  cancer  seems  to  occur 
with  increased  frequency  in  persons  working  with  metals. 

5)  Because  of  precedence  in  urgency  of  other  projects,  further  work 
on  this  project  is  being  held  in  abeyance.  However,  all  basic  data 
have  been  collected,  tabulated  and  studied  to  some  extent. 

(D)  Significance  to  Cancer  Research 

1)  Nickel  is  a  suspected  carcinogen  and  West  Virginia  contains  the 
only  major  nickel  refinery  in  the  United  States. 


-3-  Calendar  Year  1956 


)  Significance  to  Cancer  Research  (cont.) 

{2)  The  county  in  vrhich  the  refinery  is  located  did  show  a  significantly- 
higher  lung  cancer  rate  than  the  rest  of  the  state.  Death  certificates 
data  are  insufficient  to  even  suggest  that  the  nickel  plant  may  be 
responsible  for  the  increased  cancer  deaths:  —  other  factors  can  be 
explored  only  on  a  local  level. 

p)     More  reliable  information  on  cancer  incidence  in  general  and  on 
Lung  cancer  in  particular  are  needed  to  help  detect  the  environmental 
factors  which  may  be  related  to  its  cause.  Siri-iilar  state-wide  cancer 
;nortality  studies  in  the  United  States  have  been  published  but  they 
lave  usually  been  confined  to  shorter  base  periods  (5  years  or  less). 
Che  present  10-12  year  study  should  yield  more  stable  statistical 
Information, 

Proposed  Course  of  Project 

[L)  As  soon  as  personnel  time  allov/s,  a  report  of  this  statistical  study 
|Ls  to  be  prepared.  Based  on  the  report,  appropriate  local  investigationE 
iri.ll  be  planned  in  individual  counties  or  other  subdivisions  to  pursue 
further  any  possible  environmental  causes  of  increased  or  decreased 
jancer  rates.  It  is  believed  that  possible  carcinogenic  factors  can  be 
ixplored  only  on  a  local  project  basis. 


■ 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY' 57"" 

BUDGETED  POSITIONS 

— 

PATIENT  DAYS 

PROF 

OTRER 

TOTAL 

FY' 57 

R3-33 

13.  BUDGET  ACTIVITY: 

RESEARCH  A 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /£7 


ll^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957»  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO«(S): 

None 

NO  ENTRIES  FOR  15,  I6  &  1? 


(Use  reverse  and  additional  pages,  if  necessary) 
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INDIVIDUAL  PROJECT  REPORT 

>a3;  A.  Project  Description  Sheet  1.   j)ICI-l3l 


SERIAL  NUMBER 


! .  "  Cancer  3  •  Field  Investigations  &  Demonstratlnns  Branch 

INSTITUTE  (5r  DIVISION  ~     LABCBATCfilY,  BRANCH,  C»  DEPARTMENT 

Environmental  Field 

Studies  Section  '5.  

SECXIOR  OR  ^RVICE  LOCATION  (IF  OTHER  THAN  BJiTiHESDAl 

),  Ijeographic  Distribution  of  Respiratory  Cancer  Mortality  in  1^  Selected  States. 
raOJECT  TITLE 

P.  Lawrence^  K.  Beck  


PRINCIPAL  INVESTIGATOR 


B_._  F_._  Carr  oll_ 

1QIHER  INVESTIQATCS^ 


>.!lF  raiS  PROJECT  RESQffiLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOffi 
BISEHHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),   IDENTIFY  SUCH  RESEARCH:      (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None , 


PROJECT  DESCRIPTICN  (SEE  INSTRUCTIONS): 
(a)  Objective 

To  discover  geographic  locations  of  any  areas  within  fifteen 
(15)  selected  States  which  might  be  experiencing  unusual  mortality 
rates  due  to  pulmonary  cancer . 

i(B)  Methods  Employed 

1)  Special  tabulations  covering  a  ten-year  period  were  obtained 
from  the  National  Office  of  Vital  Statistics.  Analysis  will  be 
made  of  all  cancer  deaths  due  to  oral  and  pulmonary  cancer 
I       occurring  among  residents  of  the  selected  States  by  year^  county, 
I  (Use  reverse  and  additional  pages,  if  necessary) 


Calendar  Year  19 y^ 

Page  2  NCI-ijil 

SERIAL  NO. 
(b)  Methods  Employed  (Continued) 

race,  sex,  and  age.  The  States  included  are:  Vfcut  Virginia,  Virginia, 
Maryland,  Pennsylvania,  Ohio,  Kentucky,  and  North  Carolina;  Mlt:: 
Arkansas,  and  Louisiana;  Arizona,  Utah,  Colorado,  New  Mexico,  ar 
Montajia. 

2)  Computations  to  be  made  include  age-specific  rates  i-y  State,  courity, 
site,  sex,  and  race.  Age-adjueted  rates  will  be  ccanputed  for  inter- 
state and  inter -regional  con^jarlson.  Ratios  of  observed  to  expe- u.d 
cases  based  on  State  rates  will  be  used  for  intra-State  coniparif;r,n  : 
by  county.  Standard  tests  for  significance  of  differences  will 
applied  in  cooperation  with  the  Biometrics  Section  of  National  C 
Institute . 

(C)  Major  Findings 

No  major  findings  at  this  time.  However,  some  interesting  ar.l 
statistically  significant  geographical  differences  are  developing. 

(d)  Significance  to  Cancer  Research 

With  full  realization  of  the  shortcomings  of  cancer  mortality  date 
based  upon  death  certificates,  nevertheless,  it  is  believed  that  fv 
of  information  being  developed  in  this  project  will  serve  a  number 
ful  purposes  in  the  search  for  etiological  agents  in  the  human  population 
For  example,  geographical  patterns  may  evolve  to  suggest  new  leads  for 
detailed  field  investigations  and  experiments  designed  to  explain  marke 
differences  in  observed  l\ing  cancer  rates;  the  data  are  already  serving 
in  tests  of  previously  announced  impressions  and  hypotheses  based  on 
short-term  observations;  they  will  provide  hajidy  reference  material  as 
new  leads  are  developed  in  experimental  laboratories,  and  finally, 
will  be  highly  desirable  as  a  baseline  against  which  to  compare  fut  :-^ 
information. 

(e)  Proposed  Course  of  Project 

All  data  necessary  to  the  study  is  in  Field  Studies  Section.; 
office.  During  1956  it  was  possible  to  sort  and  complete  hand  tat:  ■ 
of  the  NOVS  data  onto  work  sheets  designed  to  simplify  the  calcula' 
yet  to  be  made.  These  calculations  will  ultimately  yield  age-sped 
cancer  mortality  rates  for  the  selected  sites  by  race  and  county  in  eafih 
of  the  States.  These  data  can  then  be  used  to  compute  age  adjusted  r«tef' 
for  comparison  purposes. 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


TBTIMAThJI)  aBLTGA'riON.S 

MAN  YEARS 

DUiBCT 

BEIMBUKSEMUWi 

TOTAL 

PROF     OTfTKR     TOTAL 

FY' 57  $7,530 

II539O 
BUDOt'i'EU  POSillOWS 

$9,1*20 

1/3      1/3        2/3 
PATIENT  DA^ra 

PRCff 

ai-HKR 

TOTAL 

1/3 
FY- 57 

2/3 

1 

13.  BUDGET  ACTIVITY 
RESEARCH 

REVIEW  &  APPROVAL 
BIOLOGIC  STANDARDS 


l_ 

IZJ 

m 


AMtLNIbTKATICW  /     / 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE rrf 


lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOTNEL 
FOR  OBIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 


None 


NO  ENTRIES  FOR  ITEIMS  15^  I6  &  1?. 


(Use  reverse  and  additional  pa^s^  if  oecessary) 


Fogeatfio.  OEtP-1  Calendar  Year  19^ 
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SERIAL  NIMBER 


Field  Investigations  and 

2>     Cancer  ___^ 3»    Demonstrations  Branch 

INflRlUTS  JR  bimim       •  LABORATORY,  BRANCH,  0^  DEPA^OMBliT 

1*.  '  Environmehtal  Field  Studies  3ec .  -J, 

Cancer  experience  in  community  population  exposed  to 
6.  unusual  radon  gas  concentration. 

aajiCTHM  ^ 


ij,     p.  A.  Lawrence,  B.  E.  Carroll 
PROICIPAL  INVSBTmATOR 


a       Henry  Greenville,  Dr.  Victor  Archer 
OniER  IMyiSTXOASORS 


>.     IF  THIS  FROJICT  NBBIMBXXB,  COHPIDMENTS,  OR  PARAXIiBLB  RESEARCH  DONE 
naEHHIRl  XM  nOD  PUBLIC  REAUIH  SERVICE  (WITHOUT  IHTBICHAIIQE  OF  PER- 
BOWIEL,  FAOIUTIEB  OR  IVNDS),  IDENTIFY  SUCH  RESEARCH!     (BY  SERIAL 
NO.(S)  IF  WIWXN  MZH). 


None 


|.  PROJECT  DBSOXXPnON  (BIB  XN«rRU0«OHB)i 

! 

(a)  Objectives 

j       This  is  one, of  several  related  field  study  projects  being  con- 
!   ducted  to  determine  possible  association  between  occurrence  of  cancer 
in  human  population  groups  and  long  time  exposure  to  elevated  atmos- 
pheric concentration  of  naturally  occurring  radioactive  substances. 


(Ute  reverie  end  eddltioael  pegeei  if  aeeeeaary) 


NC 1-132  -2-  Calendar  Year  195 

SERIAL  NO. 


(B)  Methods  Employed 

i;  Biometrical  evaluation  is  to  be  made  of  long  time  cancer  mortality 
data  being  obtained  from  the  National  Office  of  Vital  Statistics  and 
the  Arkansas  State  Vital  Statistics  Office.  This  information  vdll  be 
compared  to  cancer  deaths  expected  if  National  or  State  average  cancer 
death  rates  (corrected  for  age,  etc.)  were  to  apply. 

2)  Prior  to  1956  environmental  data  vd.th  respect  to  atmospheric  con- 
centration of  air-borne  radioactive  substances  in  the  study  area  have 
been  collected  by  grab-type  sampling  flasks  and  assayed  by  the  Occupa- 
tional Health  Prof?;rara  Field  Station  at  Salt  Lake  City,  Utah.  Addition.- 
samples  have  been  taken  and  assayed  in  another  laboratory.  Other 
samples  will  be  collected  and  assayed  on  the  spot  when  more  adequate 
field  radon  sampling  instrumentation  is  developed.  Progress  vreis  made 
in  this  direction  during  1956. 

(C)  Major  Findings 

Data  available  permit  only  tentative  impressions: 

1)  The  atmospheric  concentration  of  radon  in  many  spots  in  the  study 
community  may  vrell  be  several  times  the  maximum  permissible  concen- 
tration presently  recommended  by  the  National  Committee  on  Radiation 
Protection. 

2)  Examination  of  cancer  mortality  data  tabulated  for  a  15-year 
period  established  that  reported  respiratory  cancer  occurs  at  a 
higher  rate  in  the  study  county  (Garland)  than  in  Arkansas  as  a 
whole.  In  the  period  1939  to  19^8  the  average  annual  respiratory 
cancer  mortality  rate  (age  adjusted)  for  the  county  was  twice  that 
for  the  state. 

(D)  Signific-^nce  to  Cancer  Research 

1)  This  study  is  providing  data  relative  to  the  possible  role  of 
naturally  occurring  ionizing  radiation  and  human  cancer.   If  it 
yields  sound  impressions  which  can  be  duplicated  from  other  local- 
ities, then  an  important  step  vdll  have  been  taken  toward  one 
rational  explanation  of  apparent  geo,£^aphical  variation  in  occur- 
rence of  some  cancers. 

2)  Knowledge  accxumilated  i-dth  respect  to  possible  effects  of  atmos- 
pheric concentration  of  radioactive  substances  in  the  community 
under  study  will  be  of  value  in  future  consideration  of  maximum 
permissible  concentration  of  radioactive  substances  that  may  be 
released  into  the  environment. 


IC]-132  -3-  Calendar  Year  1956 

>ee:al  no. 


E) 


Proposed  Course  of  Project 

1)  Continuing  collation  and  biometric  analysis  of  cancer  mortality 
records  for  cancer  of  all  sites  for  selected  counties  in  Arkansas 
and  for  the  State  as  a  whole;  through  cooperation  of  the  State  Health 
Department  and  the  National  Office  of  Vital  Statistics, 

2)  As  appropriate,  local  environmental  and  population  data  and  per- 
tinent specific  data  on  reported  cancer  deaths  in  the  area  are  being, 
and  will  continue  to  be,  gathered  by  staff  personnel  to  whom  this 
project  is  assigned, 

3)  Collection  of  additional  atmospheric  radioactivity  data  in  the 
study  community  and  county  as  appropriate  field  instrumentation 
becomes  available. 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIBiCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

yj.5,S3.760 

$980 
BUDGETED  POSITIONS 

$lis72*0 

1/3   -»     1/3 
PATIENT  DAYS 

moF 

OTHER 

TOTAL 

1/3 
FY' 57 

0 

1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  /"T 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE ^J" 


Ih.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CE  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

Arkansas  State  Department  of  Health 


NO  ENTRIES  FOR  ITEMS  15 „  I6  &  1? 


(Uee  reverse  and  additional  pages,  if  necessary) 
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Field  Investigations  and 

2.     Cancer ^     3«  Demonstrations  Branch 

INSTITUTE.  OL  DIHSION"  LABORATORY,  BRANCH,  OR  DEPARTMEan? 

If,     General  Field  Studies  Sec.     5,  Boston,  Massachusetts 

SBCnOH  OR-  SERVICB,  LOCATION  (IF  OTHER  OBAN  BEIHE^A)' 


A  Study  of  Lymphoma  Cases  treated  in  a  Selected  Hospital  in 

6. 

New  England,  including  Observations  on  Patients  and  Record 

.PROJECT  TITLE 

7. 

Dr.  John  B.  Vander 

PRINCIPAL  INVESTIGATOR 

8. 

Dr.  S.  C.  Ingraham,  Dr.  B.  K.  Milmore 

OTHER  INVESTIGATORS 


9'     IF  OHIS  PROJECT  RESEMBLES,  COMPI£MENTS,  OR  PARALLELS  RESEARCH  DC»1E 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WIIHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A  survey  of  environmental  and  clinical  factors  common  to  patients 
with  lymphoma. 

(A)   Objectives 

To  obtain  data  relative  to  environmental,  medical,  person,  and 
family  factors  that  may  be  associated  to  a  greater  degree  than  normal 
for  patients  developing  Ijraiphoma.   It  is  designed  to  serve  as  a  corallary 
study  to  that  being  carried  on  with  children  at  another  hospital.   In 
this  case,  however,  an  adult  population  will  be  used  but  with  the 
same  emphasis  on  history  of  exposure  to  chemicals  and  history  of  allergy. 


NCI-133(C)  >2- 

SEllIAL  NO.  Calendar  Year  1956 


(B)  Methods  Employed 

Preliminary  phases  of  the  study  vdll  consist  of  tv.>o  parts  as  follows: 

1)  Review  of  records  for  the  past  two  years  of  patients  admitted  to 
the  hospital  with  lymphoma,  for  the  purpose  of  detemdning  factors 
which  may  be  commonly  associated  with  this  disease. 

2)  The  study  of  patients  currently  being  treated, with  additional 
emphasis  on  environmental  and  occupational  histories,  to  elicit  fac- 
tors that  may  have  a  common  basis  in  this  group.  Patient  material: 
all  patients  with  Ijnnphoma  admitting  to  a  large  teaching  hospital 

( aprroximately  450  beds,  in  a  New  England  area). 

(C)  Major  Findings 

Preliminary  survey  indicates  that  records  are  very  complete,  diag- 
nostic facilities  are  excellent,  and  diagnoses  almost  invariably  are  con- 
firmed by  tissue  study.  Except  for  these  findings,  there  are  no  findings 
in  regard  to  the  study  since  it  is  just  now  developing. 

(D)  Significance  to  Cancer  Research 

V/ith  the  exception  of  x-radiation,  and  -ath  the  exception  of  vague 
reports  on  benzol  exposure,  environmental  factors  which  are  common  to 
groups  of  patients  afflicted  with  lymphoma  are  not  known.   Such  data  are 
of  importance  in  any  attempt  to  elicit  the  etiologies  of  this  disease, 
since  it  is  recognized  that  any  information  on  causitive  factors  has  a 
marked  practical  effect  in  preventive  measures  v^hich  may  be  taken,  and 
since  no  curative  therapy  is  available, 

(E)  Proposed  Course  of  Project 

The  study  will  be  developed  along  plans  outlined,  and  any  specific 
leads  will  be  followed  up.   It  is  not  possible  at  thds  moment  to  predict 
in  what  direction  the  major  emphasis  will  be  placed,  since  the  study  is 
in  reality  a  broad  investigation  aimed  at  determining  specific  fields  of 
endeavor  that  might  be  profitable  for  further  study. 

(F)  Patient  Material 

All  cases  of  lymphoma  seen  at  a  selected  New  England  Hospital. 

(G)  Current  Status 

Adult  patients  vn.th  lymphoma  continue  to  be  interviewed  in  the  course 
of  diagnosis  and  treatment.  Past  records  have  been  reviewed  in  only  a 
preliminary  manner. 
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I*,    General  Field  Studies  Section   5«  Boston,  Massachusetts 

SECTION  OR  SERVICE.  L^ATIW  (IF  OTHER  THAN  BETHESDAT 

6,    Cancer  Incidence  in  a  population  of  5000  persons  examined  periodically 
PROJECT  TITLE  '  ~ 


Dr.  J.  B.  Vander 
PRINCIPAL  INVESTKATDR 

Dr.  B.  K.  Milmore 
OTHER  INVESTIGATORS 


8. 


9<  IF  OHIS  PROJECT  RESEMBLES,  COMPIEMENTS,  OR  PARAUiELS  RESEARCH  HOSE 
EiSBimBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANOE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WIIUIN  NIH). 


None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)   Objectives 

1)  To  determine  the  incidence  of  cancer  of  major  sites  in  a 
Selected  population  under  continuing  and  regular  medical 
observation. 

2)  To  inquire  into  possible  etiologic  factors  of  any  unusual 
increase  or  decrease  of  cancer  incidence  (as  compared  to  general 
population  data)  in  the  study  population. 
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(n)  Methods  Employed 

1)  The  population  numbering  about  5000  persons  has  been  receiving 
biennisil  physical  examinations  with  emjihajis  on  detection  of  early 
signs  of  heart  disease.  The  present  project  represents  an  intensifica- 
tion of  emphasis  on  search  for  cancers  that  are  accessible  to  direct 
examination.  Such  cancers  are  known  to  repi'esent  more  than  50/S  of  all 
cancers. 

2)  There  is,  of  course,  prompt  follow-ups  on  individuals  of  the  study 
group  found  at  examination  to  have  symptoms  or  signs  of  less  accessible 
disease. 

(C)  Major  Findings 

1)  A  group  of  approximately  100  solitary  nodules  of  the  thyroid  gland 
have  been  discovered,  of  which  10%   have  been  removed  by  surgery.  The 
remainder  will  be  kept  under  observation  to  determine  subsequent 
changes.  This  study  group  has  been  kept  under  surveillance  during  1955 

(D)  Significance  to  Cancer  Research 

1)  Makes  available  more  data  on  occurrence  of  cancer  in  a  selected, 
vrell  delineated  group  of  statistically  workable  size. 

2)  In  particular  will  provide  information  aboat  the  frequency  of 
malignancy  in  solitary  nodules  of  the  thyroid  gland. 

3)  This  well  documented,  fon-/ard-looking  study  is  expected  to  furnish 
a  needed  test  of  the  usefulness  of  occupational  history  data  in  pre- 
dicting possible  environmental  influences  on  occurrence  of  cancer. 

(E)  Proposed  Course  of  Project 

1)  In  line  v;ith  previously  established  procedures,  one-half  of  the 
population  group  v;ill  be  examined  annually. 

2)  Any  cancer  discovered  vdll  be  treated  and  the  patients  will  be 
marked  down  for  particular  follow-up. 

(F)  Patient  Material 

Five  thousand  presiomably  healthy  people  living  in  a  New  England 
city.  This  is  the  same  group  v.iiich  is  being  examined  periodically  by  the 
National  Heart  Institute. 
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(G)  Current  Status 


This  project  continues.   It  is  tentatively  planned  to  do  thyroid 
jfunction  studies  on  the  patients  with  th3rroid  nodules  —  probably  pro- 
itein  bound  iodine  determinations,  but  radioactive  iodine  uptakes  will 
also  be  done  if  possible. 
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Field  Investigations  and 
2.   Cancer 3«  Demonstrations  Branch 

insniAM  ^  Din^itii  laboratory,  branch,  or  department 

Environmental  and  General 

[I*.,   Field  Studies  Sections  5t   Providence.,  Rhode  Island 

!    SBOniXI  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Frequency  of  Occurrence  of  Cancer  and  Other  Major  Diseases  Among  a 
|5,   Group  covered  by  a  State-wide  Unemployment  Insurance 
!    PROJECT  TITLE 


li7.   Dr.  J.  Vander,  Dr.  H.  Dorn 


PRINCIPAL  INVESTIGATOR 


18. 


B.  E.  Carroll,  Pope  Lawrence,,  Dr.  B.  K.  Milmore 
OIHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPI£MENTS,  OR  PARALLELS  RESEARCH  J)(X(E 
EISEUHERE  IN  THE  PUBLIC  HEALTO  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACIUTIES  OR  lUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


p.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives 

The  objective  of  this  project  is  to  determine  the  prevalence,  and 
if  possible  to  obtain  incidence  rates  on  the  occurrence  of  cancer  of 
the  major  sites  among  selected  occupational  groups. 

(B)  Methods  Employed 

In  one  State,  unemployment  insurance  covers  a  population  group  ranging 
roughly  from  236,000  to  300,000.   Insurance  is  compulsory  for  all  persons 
who  ordinarily  come  under  social  security  regulations;  that  would  be  most 
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SERIAL  NO. 

(D)  Methods  Bnployed  (cont.) 

persons  i^jrking  in  establishments  emploTing  four  or  riore  persons,  Femala 
v/orkers  make  up  42  percent  of  this  total,  and  accoiirt  for  much  of  the 
fluctuation  in  the  total  size  of  the  group. 

Monthly  reports  of  all  primaiy  malignancies  of  the  Umg  and  respir- 
atory tract  have  been  collected  by  Dr.  Vander  since  the  month  of  July  1953. 
Since  July  1953  all  disabilities  occurring  in  this  population  group  have 
been  coded  by  the  "International  Classification  of  Disease,"  in  thiree  digit* 
Cases  reported  to  date  include  social  securitj'-  number,  age,  sex,  morbidity 
code  and  a  brief  occupational  history. 

After  review  of  the  problem,  it  was  decided  that  cancer  of  all  sites 
and  major  diseases  v/ould  be  collectei.!  in  this  manner.  It  was  estimated  by 
Dr.  Dorn  that  reasonable  population  figures  could  be  e3timated  from  the 
census  of  the  State  for  the  groups  desired.  In  addition,  on  each  case  of 
lung  cancer,  an  occupational  history  is  being  obtained  by  an  interviewer 
from  the  Unemployment  Compensation  Commission  Office,  in  conjunction  with 
Dr.  Vander. 

(C)  Major  Findings 

None.  The  study  was  started  late  in  1955. 

(D)  Significance  to  Cancer  Research 

'.\fith  very  few  exceptions,  no  incidence  rates  for  viancer  or  other  dis- 
eases are  available  on  localized  occupational  groups.  Precise  information 
on  these  points  would  have  definite  bearing  on  further  study  of  the  etiol- 
ogies of  those  cancers  believed  to  be  or  questionably  considered  to  be  of 
environmental  origin.  Further  progress  in  the  field  of  environmental 
cancer  can  be  obtained  only  by  the  collection  of  such  data  as  described  al 

(E)  Proposed  Course  of  Project 

Start  of  the  project  v/as  delayed  for  the  completion  of  administrative 
details  but  is  now  under  way.  After  about  one  year's  interviews  have  been 
collected,  it  is  expected  that  preliminary  resuHs  can  be  obtained.  Addi- 
tional time  may  be  necessary  to  secure  meaningful  results,  ps^r^ic^^rly  if 
differences  in  cancer  prevalence  among  various  groups  are  not  very  great, 

(F)  Current  Status 

Approximately  600  new  cases  of  malignant  disease  have  been  collected 
and  preliminary  analysis  indicates  a  higher  incidence  of  cancer  of  the 
larynx  than  would  be  expected  in  a  sample  group. 
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I  Cancer 

INSTITUTE  (M   DIVISION 


Field  Investigations  and 

3.   Demonstrations  Branch 

LABORATORY,  BRANCH,  OR  DEPARTMEaJT 


IBCnON  OR  SERVICE 


General  Field  Studies  Section 


5.       Oklahoma  City,    Oklahoma 

LOCATION  (IF  OTHER  THAN  BETHESDA) 


Cancer   Incidence   in  Selected  Population  Groups   in  Alabama 


•ROJECT  TITLE 


Pope  A.    Lawrence 


tINCIPAL  INVESTIGATOR 


Dr.    S.    C.    Ingraham,   Dr. 
{ASIER.  INVESTIGATORS 


H.  Dorn 


Because  of  lack  of  field  investigator  time  and 
statistical-clerical  time,  this  project  is  being 
held  in  abeyance  for  completion  at  a  later  date. 

It  is  considered  well  worth  pursuing' fur ther . 
Also,  however,  it  probably  will  not  suffer 
by  inactivation  for  a  time  as  would  other 


projects  that  have  active  cooperation  and 
interest  of  persons  outside  the  Public  Health 
Service, 


ItP  THIS  PROJECT  I^SEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
XSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
lONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
ilO.(S)  IF  WITHIN  NIH). 


None. 


,«OJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
i.   Objective 

j    To  determine  the  frequency  of  occurrence  of  cancer  of  different  sites 
lamong  selected  population  groups. 

!b.  Methods  Employed 

From  a  list  at  hand  of  over  750  employees  of  various  units  (as  of 
the  year  1947)  a  study  was  made  during  1955  from  the  State's  Vital 
Statistics  Department  and  other  registries  to  determine  the  number  of 
[persons  in  this  group  who  have  expired  and  the  causes  of  their  deaths. 
[To  confirm  accuracy  of  the  original  list  and  to  assure  that  the  individual 
belonged  to  one  of.  the  groups  under  study,  the  main  occupation  as  noted 
(  (Use  reverse  and  additional  pages,  if  necessary) 


^ 
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SERIAL  NO. 


on  each  death  certificate  was  checked  at  the  time  of  abstracting  It. 
In  this  manner  the  frequency  of  occurrence  of  cancer  of  major  sites 
among  the  population  group  in  question  is  being  sought. 

C.  Major  Findings 

The  information  for  this  study  has  been  gathered  from  vital  recor 
and  is  now  available  for  biostatisLical  analysis.   Collation  of  Lhese 
data  is  expected  to  furnish  occupation-specific  prevalence  rates  of 
cancer  for  the  study  group. 

D.  Significance  to  Cancer  Research 

Prevalence  and  incidence  rates  in  selected  occupational  groups  ar 
available  in  only  very  rare  instances.   Further  information  upon  the 
etiologies  of  environmental  cancer  depend  upon  the  acquiring  of  such 
Information 

E.  Proposed  Course  of  Project 

During  the  coming  year  the  cancer  occurrence  rates  and  statistica 
reliability  of  the  rates  in  each  population  group  will  be  determined. 
These  will  be  used  as  leads  to  suggest  further  environmental  cancer 
studies  In  any  selected  portions  of  the  group  where  the  prevalence 
appears  to  be  Increased. 
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I  Field  Investigations  and 

i  Cancer  3.  Demonstrations  Branch 

'  i^  LABORATORY,  BRANCH,  OR  DEPARTME)NT 

Environmental  and  General 

I,  Field  Studies  Section 5.  _______________________________^ 

'  SECfiliXl  OR  SERVICE  ~     LOCATION  (IF  OIBER  THAN  BEIHESDA) 

(,  Etiology  of  Lung,  Larsnigeal  and  Bladder  Cancer  in  New  Orleans,  La. 
PROJECT  TITLE 

Because  of  lack  of  field  investigator  time, 
P.  A,  Lawrence  ^^^^^   project  is  still  being  held  in  abeyance 

'■  Dr.  S.  C.  Ingraham.  II    ^^^   .^mpi Pt.i nn  at  a  later  date.  It  is  con- 
PRINCIPAL  INVESTIGATOR    sidered  well  worth  pursuing  further.  Also, 

however,  it  probably  ^^dll  not  suffer  by 
inactivation  for  a  time  as  would  other  pro- 

OIHER  INVESnOATORS       jects  that  have  active  cooperation  and  interest 

of  persons  outside  the  Public  Health  Service. 

IF  OHIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI^  RESEARCH  DONE 
EISEWHERE  IN  THE  PUBLIC  HEALIB  SERVICE  (WIOHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACIUTIES  OR  FTJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  VI1BIN  NIH). 


4  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objective 

1)  To  verify  the  existence  of  high  occurrence  rates  of  lung, 
larjmgeal  and  bladder  cancer  apparent  in  New  Orleans,  La.  from 

1       a  study  of  the  1947  morbidity-mortality  records. 

2)  To  seek  information  relating  to  the  cause  of  the  high  level 
[       of  cancer  occurrence  in  the  Neiif  Orleans  area, 

3)  To  develop  and  test  practical  methods  of  collecting  supple- 
mentary data  in  areas  previously  surveyed  in  order  to  evaluate 
possible  reasons  for  unusually  high  or  low  incidence  of  cancer. 


(Use  reverse  and  additional  pages.  If  necessary) 
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(n)  Methods  Employed 

1)  Reported  morbidity  and  mortality  information  was  collected  and 
analyzed  biometrically. 

2)  Over-reporting  v^as  minimized  by  reinvestigating  residence  status  o 
crises  through  death  certificate  inspection,  hospital  record  review,  us 
of  city  directories  and  telephone  directories  and  by  personal  intenrie 
of  patients,  relatives  or  friends. 

3)  Review  of  catef^ory  assicrnment  of  diagnoses  by  checking  original 
survey  records  for  possible  errors  in  coding,  by  examination  of  hospit 
clinical  records  for  discrepancies  between  final  diagnoses  on  the 
hospital  records  and  the  survey  records  and  by  inspecting  death  cer- 
tificates for  reported  diagnoses. 

4)  To  seek  information  pertinent  to  the  cause  of  the  high  cancer  occi - 
ence  rate  in  the  Nev;  Orleans  area  special  attention  was  directed  in  a 
selected  study  group,  to  additional  collection  of  detailed  family  medj 
histories,  occupational  histories,  unusual  environmental  circumstance: 
geographical  distribution  of  cancer  cases  ^sdthin  the  city  limits  of 
Mew  Orleans,  and  possible  presence  of  air  pollutants  or  smog, 

(C)  Major  Findings 

1)  The  increased  occurrence  rates  of  cancer  of  the  lung,  larynx  and 
bladder  in  Nev/  Orleans  cannot  be  explained  away  as  an  artifact  on  the 
basis  of:  (a)  nonresidency  of  any  great  proportion  of  the  cases, 

(b)  errors  in  coding  or  reporting  of  the  cases. 

2)  Even  vAien  the  New  Orleans  figures  are  corrected  for  nonresidency  :; 
coding  errors,  the  lung,  larynx  and  bladder  cancer  rates  remain  highe 
than  those  of  9  other  cities  whose  records  vrere  examined.   It  should 
noted  that  New  Orleans  retains  first  place  even  though  the  data  for  t 
other  areas  \-ras   not  corrected  for  errors  of  residency  and  coding. 

3)  No  leads  were  discovered  in  the  small  group  of  families  interview 
personally  for  occupational  and  environmental  histories. 

4)  There  v/as  no  observable  geographical  grouping  of  cases  within  the 
Nev;  Orleans  area. 

5)  For  guidance  in  future  similar  studies  the  following  information  i; 
gained: 

(a)  Prior  to  coding  and  analysis,  the  original  survey  cards 
should  be  reviewed  carefully  to  determine  which  cases  have 
diagnoses  established  beyond  question  and  which  cases  should 
be  reviewed  carefull.7  prior  to  their  inclusion  in  the  study, 
(i.e.   DIAGNOSIS  SHOULD  BE  CONFIRMED  BEFORE  BIOMETRIC  ANALYSIS 
OF  THE  DATA.) 
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Major  Findings,  5)  cont. 

I     (b)  Local  medical  societies  and  practicing  physicians  should  have 
I     the  project  explained  fully  so  their  cooperation  may  be  solicited 

directly  and  their  reservation  regarding  the  procedures  discovered 

promptly, 

I     (c)  Time  lapse  between  an  original  survey  and  the  follow-up  study 

should  not  be  so  long  that  hospital  and  other  records  are  difficult 
j     to  obtain  access  to  and  that  cases  sind/or  relatives  may  be  difficult 
!     to  trace. 

(d)  Unless  a  person  has  followed  a  single  occupation  throughout 
his  lifetime  the  family  and  the  hospital  records  usually  cannot 
reveal  his  occupational  history  \vith  any  degree  of  accuracy, 

(,D.  Significance  to  Cancer  Research 

I 

f  This  project  is  a  logical  follow-up  procedure  on  field  researchers  in 

caijjer  already  accomplished.  Through  it  the  fact  of  increased  cancer  already 

ac(3mplished.  Through  it  the  fact  of  increased  cancer  occurrence  of  certain 

siss  in  the  New  Orleans  area  has  been  confirmed.  Negative  evidence  for 

seJ3cted  possible  reasons  for  the  increased  rates  has  been  gained  and  pro- 

ce(|Ciral  information  that  will  be  most  useful  in  future  cancer  field  studies 

haibeen  gained. 

(E  Proposed  Course  of  the  Project 


thi 


On-the-spot  activities  in  the  New  Orleans  area  have  been  completed  for 
present.     The  data  obtained  has  been  collated  and   considered.     This 


pn^ect  is  in  abeyance  pending  accession  of  a  Field  Investigator  to   continue. 

Similar  investigation  of  other  of  the  10  cities  in  the  Ten  City  Cancer 
Mojaidity-Mortality  Survey  is  being  contemplated  as  funds  and  personnel  allow. 

Environmental  and  air  pollution  data  in  New  Orleans  are  being  collected 
by^ther  activities  of  the  Public  Health  Service.     VJhen  reports  on  the  find- 
ings of  these  activities  become  available,  the  data  will  be  collated  with 
oul  cancer  study  data  in  search  of  possible  causes  for  the  observed  elevation 
caiber  occurrence  in  New  Orleans. 
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Field  Investigations  and 

2,  Cancer 3«  Deraonstrations  Branch 

INSTITUTE  6R  DIVISION        ~     LABORATORY^  BRANCH,  OR  DEPARTMENT 


k.     Environmental  Field  Studies  Sec.   5«  Boston.  Massach-usetts 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Study  of  Etiologic  Factors  in  Mothers  of  Children  vdth  Lymphomata 
6.  (Sxcludinc;  Leukemia), 
PROJECT  TITLE 


7.  Dr,  I'liriam  Manning 

PRINCIPAL  INVESTIGATOR 


8. 


Dr,  R,  F„  Kaiser 
OTHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANOE  OF  PER- 
SOHNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO»(S)  IF  WITHIN  NIH). 


None, 


10.  PROJECT  DESCRIPTICa^  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  This  study  was  listed  in  1955  as  included  in  NGI-II6,  Find- 
ings in  1955  have  made  it  desirable  to  separate  NCI-II6  into  a 
"leukemia"  project^  a  "lymphomata"  project^  and  an  "other  cancer" 
project.  This  is  the  "lymphomata"  project. 

2)  To  determine  whether  medical  history  and  environmental  factors 
in  mothers  of  children  with  lymphomata  (other  then  leukemia)  are 
similar  to  or  different  from  those  of  mothers  of  children  with 
leukemia  and  x^rith  other  malignancies  (other  than  lymphomata). 


(Use  reverse  and  additional  pages,  if  necessary) 
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3)  To  discover  etiological  factors  in  lymphomata  of  childhood. 

4)  To  develop  a  lymphomata  control  group  for  other  studies. 

5)  To  develop  another  group  of  index  children. 
(D)  Methods  Employed 

1)  A  question  sheet  was  developed  which  includes  pertinent  data  con- 
cerning both  the  mother  and  the  child. 

2)  Mothers  of  children  (ages  0-14  years)  having  lymphoma  are  inter- 
viewed early  in  the  course  of  the  child's  disease.  Particular  care  is 
taken  not  to  relate  the  questions  to  the  child  in  such  a  way  as  to 
disturb  the  mother,  and  similar  questions  are  asked  about  other 
siblings. 

3)  Hospital  records  of  the  mother  and  child  are  reviewed  if  they 
contain  data  pertinent  to  the  question  sheet. 

4)  Industrial  exposures  are  followed  up  where  practicable. 

5)  Material  from  question  sheets  is  collated  and  studied,  for  factors 
common  to  the  several  cases, 

(C)  Major  Findings 

1)  The  most  important  findings  in  the  results  so  far  tabulated  are 
that  mothers  of  children  with  lymphomata  resemble  closely  (as  far  as 
allergy)  those  of  children  with  acute  leukemia,  and  differ  from  those 
of  children  \-i±th   other  malignancies  of  childhood o 

2)  The  child  v/ith  lymphomata  resembles  the  child  vsdth  leukemia  in 
his  ovm  history  of  allergy, 

3)  Mothers  of  children  vdth  lymphomata  correlate  in  exposure  to  thera- 
peutic X-ray  with  mothers  of  other  malignancies  rather  than  with 
leukemia.  This  finding  may  change  with  greater  numbers.  If  it  does 
not,  it  will  have  to  be  studied  and  explained. 

(D)  Significance  to  Cancer  Research 

1)  The  uncovering  of  an  allergy  background  in  mothers  as  a  factor 
common  to  children  with  leukemia  or  lymphomata  further  binds  together 
lymphomata  and  leukemia  and  implies  there  may  be  a  common  etiological 
factor  for  these  diseases.  It  separates  these  diseases  from  the 
other  malignancies  of  childhood. 
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2)  Expectation  is  that  further  tabulations  will  show  other  separating 
factors  which  may  help  suggest  possible  etiology  for  other  malignancies 
of  childhood. 

3)  Finding  of  increased  numbers  of  allergy  in  the  children  themselves 
is  of  extreme  significance, 

4)  Finding  of  correlation  in  some  areas  and  not  in  others  suggests 
further  studies, 

(Ef  Proposed  Course  of  Project 

1)  To  continue  gathering  data  until  significant  numbers  of  lymphoma 
cases  are  compiled » 

2)  To  tabvilate  and  analyze  data  acciomulated. 

3)  Possibly  to  extend  the  work  to  include  adults  with  l3rmphomata„ 

4)  To  correlate  findings  with  response  to  therapy,  especially  response 
to  ACTH  and  Cortisone. 

(F  Patient  Material 

Mothers  of  children  with  lymphoma  who  are  seen  in  one  of  three  differ- 
ent hospitals  or  clinics  in  a  New  England  city.  Two  control  groups  are 
raa:iitained  -=  one  by  interviewing  mothers  of  children  who  are  neighbors  to 
th(|  child  with  Ijmiphoma,  and  one  by  interviewing  mothers  of  children  who 
arijill  of  some  disease  other  than  lymphoma  who  are  in  the  same  hospital, 
SilLings  of  index  child  in  lymphatic  group  are  also  studied. 
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lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 

Children's  Hospital,  Boston,  Massachusetts 

Children's  Cancer  Research  Foundation ,  Boston,  Massachusetts 

Children's  Medical  Ceijter,  Boston,  Massachusetts 
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Field  Investigations  and 
jg-,   GANGER  3 .  Demonstrations  Branch 

■    INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

ilj,.   General  Field  Studies  Sections    5.  Boston^  Massachusetts 

t    SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAT 

Electrophoresis  and  fluorescence  of  white  blood  cells  as  a  possible 
6.   leukemia  diagnostic  or  screening  test. 
PROJECT  TITLE 

j7.   Dr,  John  B,  Vander 

'    PRINCIPAL  INVESTIGATOR  "^  ' 


8   PJ-'-A'.J-'-J&JJIPJ'-®— . 
OTHER  INVESTIGATORS 


j9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 

I    NO. (S)  IF  WITHIN  NIH). 


None 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)} 

(A)  Objectives 

To  attempt  to  develop  a  diagnostic  or  screening  test  for  the 
leukemias  using  paper  electrophoresis, 

(B)  Methods  Employed 

I'-Jhite  blood  cells  are  obtained  from  patients  with  various  types  of 
leukemia  as  well  as  non-leukemic  persons.  They  are  freed  as  much  as 
possible  from  red  blood  cells  and  serum  and  caused  to  hydrolyze  using 
various  agents  such  as  distilled  water ^  alkalies  and  perchloracetic  acid, 

(Use  reverse  and  additional  pages,  if  necessary) 
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(B)  Methods  Employed  (cont.) 

The  residual  fluid  is  analyzed  for  fluorescent  materials  on  a  paper  : 
electrophoresis  instrument. 

(C)  Major  Findings 

V/ork  to  date  indicates  that  there  may  be  a  characteristic  electj. 
phoretic  pattern  which  will  distinguish  between  lymphatic  leukendA,  , 
myelogenous  leukemia  and  normal  white  blood  cells. 

(D)  Significance  to  Cancer  Research 

1)  This  might  provide  a  rapid  diagnostic  test  for  leukemia.  I 
might  differentiate  between  such  conditions  as  leukemia,  aplast 
anemia,  aleukemic  leukemia,  myeloid  metaplasia  and  polycythaBiai 
vera„ 

2)  Such  differentiation  is  essential  to  correct  treatment, 

(E)  Proposed  Course  of  Project 

Work  so  far  indicates  that  characteristic  electrophoretic  pat- 
terns for  the  leukemias  may  exist.  Results  are  not  consistent  howev, 
and  further  work  remains  to  be  done  in  standardizing  the  procedure  a' 
using  various  types  of  hydrolyzing  agents, 

(F)  Patient  Material 

Selected  lexikemic  and  non-leukemic  patients  admitted  to  a  New 
England  Hospital o 

(G)  Current  Status 

After  working  on  this  project  for  one  year  it  was  foiond  that  nc 
consistently  reproducible  results  could  be  obtained  by  use  of  paper 
electrophoresis  of  white  blood  cells  and  this  project  has  been  tempc 
rarily  discontinued  and  replaced  by  a  spectrophotometric  study  of 
white  cells  —  described  under  a  separate  project. 
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Field  investigations  and 

2 .  Cancer ^ 3  •  Demonstrations  Branch 

!  INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

<k.  General  Field  Studies  Sections    5«  Boston^  Massachusetts 

I  SECTION  OR  SERVICE  LOCATION  (IF  CfTSER  THAN  BETHESDA) 

1 6 .  Cancer  of  Breast  as  related  to  lactation ^  pregnancies  and  hormone  therapy 

I  PROJECT  TITLE 


J .     Dr.  John  B.   Vander 

I         PRINCIPAL  INVESTIGATOR 

g       Dr.  R.   F.   Kaiser_^   Dr.   B,   K,   Ililmore 
OTHER  INVESTIGATORS 


9.     IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 

None 

PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  To  attempt  to  answer  the  question  of  whether  or  not  hormonal 
treatment  of  cancer  of  the  breast  prolongs  life, 

2)  To  study  the  relationship  of  lactation j  use  of  estrogens j 
nursing  of  offspring,  number  of  pregnancies  nnd  marital  status 
to  carcinoma  of  the  breast. 


(Use  reverse  and  additional  pages,  if  necessary) 
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3)  To  study  the  question:  Is  there  a  common  denominator  in  male  ar. 
female  carcin  ma  of  the  breast? 

(B)  Methods  Employed 

1)  This  study  in  its  preliminary  phase  consists  of  plans  for  review 
of  records  for  the  past  five  year  period  with  the  purpose  of  collect 
ing  data  pertinent  to  the  above  points.  Records  are  those  from  a 
large  New  England  teaching  hospital  of  approximately  450  beds. 

2)  Additional  data  will  be  obtained  by  interviev;s  and  follow-up  of 
the  patients  as  found  to  be  necessary. 

(C)  Major  Finds 

1)  At  the  present  time  there  is  no  org'nized  scientific  evidence 
that  hormonal  treatment  of  breast  cancer  prolongs  life.  If  signifif 
data  can  be  obtained  relative  to  this  it  i;ould  aid  in  deciding  the 
proper  place  of  hormones  in  therapy.   Should  they  be  used  prophylaci 
in  an  attempt  to  prolong  life  or  reserved  for  symptomatic  treatment  a 
the  indications  arise. 

2)  There  is  some  reason  to  believe  that  the  use  of  estrogens  to  su): 
press  lactation  may  be  related  to  the  development  of  breast  cancer.  - 

(D)  Significance  to  Cancer  Research 

Data  as  outlined  above  might  contribute  sir;nificantly  to  the  proble 
of  the  best  hormonal  control  of  cancer  as  well  as  to  prevention  e-peciall 
in  regard  to  the  promiscuous  use  of  estrogens. 

(E)  Proposed  Goiu*se  of  Project 

In  the  large  teaching  hospital  v/here  the  records  will  be  examined  i 
a  very  active  breast  cancer  clinic  as  v/ell  ns  thyroid  clinic.  At  the  pre  : 
time  the  principal  investigator  is  engaged  in  doinn  active  clinical  work 
both  these  clinics  and  is  familiar  vn.th  the  patients  and  records. 

The  study,  it  is  anticipated,  vdll  have  three  divisions: 

1)  Study  of  survival  times  of  patients  \-iho   received  hormonal 
therapy  versus  those  v/ho  did  not. 

2)  Comparison  of  Cancer  rates  in  patients  v/ho  have  a  history  of  U!,oi 
estrogens  before  the  development  of  breast  cancer  vdth  those  who  d: 
not.  This  v;ill  also  apply  to  lact^.tions,  nursing  and  marital  stati . 

3)  Study  of  common  factors  in  male  nnd  fensle  patients  vdth  breas" 
cancer. 
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(F)   Patient  Material 


The  initial  part  of  the  stiKly  will  use  the  records  of  selected  patients 
from  a  New  England  hospital  who  have  hac;.  brec1^3t  c-mccr^   It  is  planned  that 
these  patients  and  future  breast  cancer  patients  at  this  hospital  vriJ.l  be 
interviewed  as  necessary  and  followed  for  as  long  a  period  as  necessary  to 
achieve  the  objectives  of  the  study. 

(G)   Current  Status 

Patients  with  breast  cancer  have  been  examined  and  interviewed  during 
'the  past  year  vdth  reference  to  objectives  under  Group  A.  Additional 
patients  are  being  added  from  a  large  hospital  devoted  to  diagnosis  and 
treatment  of  malignant  disease. 
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SERIAL  NUMBER 

-  "  Field  Investigations  and 

2.   Cancer  3,  Demonstrations  Branch 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.      General  Field  Studies  Section    5,  Berkeley,  California 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BETHESDA) 

Evaluation  of  Death  Certificate  Reliability  as  Source  of 

6,  Environmental  Cancer  Information 
PROJECT  TITLE 

7.  John  E.  Dunn^  Jr.^  M.D.      ^^^^^ 


PRINCIPAL  INVESTIGATOR 


8. 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objective 

1)     To  determine  the  usefulness  of  occupational  entry  on  death 
certificates  as  a  means  of  developing  hypotheses  as  to  increased 
cancer  risks  associated  with  specific  occupations, 

(B)  Methods  Employed 

1)  The  availability  of  a  collection  of  data  including  detailed 
life-tl'ne  occupational  histories  on  a  group  of  lung  cancer 
patients  (most  of  vrfiom  have  since  died)  made  it  possible  to  study 

(Use  reverse  and  additional  pages,  if  necessary) 


NC 1-142  -2-  Calendar  Year  195f 

SERIAL  NO. 

(B)  Methods  Qnployed,  1)  (cont.) 

the  agreement  between  occupational  entry  on  death  certificates  and  life- 
time occupational  histories.  Results  of  this  analysis  were  sufficientl; 
encouraging  to  warrant  pursuing  such  a  study. 

2)  A  study  using  this  method  was  established  in  which  occupational 
coding  of  male  deaths  between  the  ages  of  35  and  64  for  the  years  1949 
and  1951  is  being  done.  Coding  of  1950  deaths  had  already  been  done  by 
the  National  Office  of  Vital  Statistics  and  a  duplicate  deck  of  nunch 
cards  was  made  available  for  this  study, 

(C)  Major  Findings 

l)  Analysis  of  the  degree  of  agreement  between  occupational  entry  on  , 
death  certificates  and  actual  occupational  history  showed  that  a  little 
less  than  half  agreed  on  any  basis  of  occupational  characterization 
(usual,  last,  or  any  five-year  occupation).  Agreement  with  last  occu-  . 
pation  was  best  and  vfas  in  the  neighborhood  of  70  per  cent.  This  is 
fortunate  from  a  technical,  although  not  from  an  epidemiological, 
standpoint  in  that  available  populations  by  occupation  from  the  Census 
are  on  that  basis. 

(D)  Significance  to  Cancer  Research 

1)  It  is  possible  that  additional  increased  occupational  cancer  risks 
will  be  identified.  This  will  provide  leads  for  further  study  to 
determine  specific  carcinogenic  factors, 

2)  Control  measures  may  be  indicated  to  reduce  occupational  exposure 
to  suspected  or  proven  carcinogens. 

3)  Evaluation  of  the  usefulness  of  the  occupational  entry  on  death 
certificates  as  a  readily  available  source  of  data.  To  make  recommen- 
dations for  improving  this  death  certificate  entry, 

(E)  Proposed  Course  of  Project 

Coding  of  occupation  for  1949  and  1951  male  deaths  has  been  completed 
and  punched.  Analysis  of  the  1949-51  cause  of  death  by  occupation  data  wil" 
be  undertaken  soon. 
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(   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956; 

I 

IBuechley,  Robert;  Dunn,  John  Eo  Jr= ;  Linden,  George;  Breslow,  Lester: 
Death  Certificate  Statement  of  Occupation;  Its  Usefulness  in  Comparing 
Mortalities.   Public  Health  Reports,  Nov.  1956. 


17j  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956; 


Hone. 
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Field  Investigations  and 

J2,   Cancer 3'  Demonstrations  Branch 

!    INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

k.      General  Field  Studies  Section    5»  Berkeley^  Calif. 

SECTION  OR  SERVICE  LOCATION  (IP  CfSSER  THAN  BETHESDA) 

16.  Relationship  of  Cancer  Occurrence  and  Socio-economic  Factors 
PROJECT  TITLE 


?•   Dr.  John  E.  Dunn,  Jr. 
PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMEJNTS,  OR  PARALLEI5  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objective 

Evaluation  of  socio-economic  factors  in  relation  to  the  occiir- 
rence  of  cancer  generally  and  specific  sites » 

(B)  Methods  Employed 

1)  Death  certificates  coded  by  census  tracts  xrere  available  from 
the  San  Francisco  Health  Department  for  the  years  1950-1953. 


(Use  reverse  and  additional  pages,  if  necessary) 
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(B)  Methods  Employed  (cont, 

2)  TSvo  sociological  studies  of  San  Francisco  were  available  in  whic! 
census  tracts  had  been  classified  on  three  dimensions  —  Family  Stati , 
Social  Rank,  and  Segregation. 

3)  Sex-age-site  specific  death  rates  for  San  Francisco  as  a  whole  w^e 
calculated  and  applied  to  the  appropriate  census  tract  populations  t 
get  expected  cancer  deaths  by  site  and  sex.  These  were  compared  wit 
observed  deaths  from  tracts  grouped  according  to  the  socio-economic 
variables  being  studied. 

(C)  Major  Findings 

Principal  interest  centered  on  the  Socir.l  Rank  and  Family  Status 
variables.  Significant  correlations  v/ere  found  as  follov;^s. 

1)  For  males  negative  correlations  were  found  with  Social  Rark  and 
cancer  of  all  sites,  upper  G.  I.  tract,  stomach,  and  pancreas.  Theri 
were  no  positive  correlations. 

2)  For  females  Social  Rank  was  negatively  correlated  \>ath  cancer  of 
the  Go  I.  tract,  stomach,  and  cervix  uteri.  The  usual  positive 
association  for  breast  cancer  was  not  found. 

3)  For  males  Family  Status  showed  some  positive  association  for 
cancer  of  the  prostate. 

4)  For  females  Family  Status  was  positively  correlated  with  cancer 
of  the  stomach  and  pancreas  and  negatively  correlated  with  cancer  oi 
the  cervix  uteri. 

5)  The  interaction  of  Social  Rank  and  Family  Status  is  evident  for 
cancer  of  the  stomach  where  the  highest  rates  for  both  sexes  was  in 
the  Low  Social  Rank-High  Family  Status  areas.  This  is  also  true  foj 
cancer  of  the  pancreas  in  females.  Cancer  of  the  cervix  uteri  is 
concentrated  in  the  Lov^  Social  Rank-Low  Family  Status  area. 

(D)  Significance  to  Cancer  Research 

1)  A  niimber  of  studies  of  socio-economic  factors  in  relation  to 
cancer  have  been  made— first  in  England,  then  Denmark,  and  more 
recently  in  this  country.  Socio-economic  gradients  have  been  found 
fairly  consistent  for  some  sites^  less  consistent  for  others.  For 
example,  cancer  of  the  breast  in  females  does  not  shov;  a  gradient 
in  our  study.  There  have  been  other  departures  from  European  studi 
in  this  country  and  what  dii'.ensions  best  demonstrate  them. 


XWA3  -  -  Cnlend-  r  VV.  ,     1956 

5-:IAL  NO. 

))  Significance  to  Cancer  Ilesearch  (cont,) 

2)  In  this  study  three  sociological  dii-msions  were  considered  for 
mensurmg  gra,dients.  For  some  sites  the  interaction  of  two  dimensions 
appear;;  to  indicate  they  reinforce  each  other, 

])  Proposed  Course  of  Project 

Data  similar  to  that  from  San  Francisco  is  now  available  for  Oakland  and 
|)s  Angeles.   It  is  planned  to  repeat  the  study  i\dth  this  data.  The  coraputa- 
ton  of  expected  cancer  deaths  by  site  and  sex  has  been  completed  for  the 
]j)s  Angeles  and  Oakland  tracts.   Tabulations  of  observed  numbers  have  yet 
■te  be  obtained  and  analysis  undertaken „ 
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Public  Health  Reports  7:67-74 
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b.   Cancer  3,  Field  Investigations  &  Demonstrations  Bran 

f*  INSTITUTE  6R  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

l..   Field  Studies  Sections  5,  Memphis^  Tennessee 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BETHESDA) 

Neck  Tumors  in  AKR  Mice  Following  Innoculation  of  Newborn  Mice  with  AK 
;^    Leukemic  Supernates 

PROJECT  TITLE  ;  ~     ~~~     ^^ 

(Investigator  transferred  to  another 

Branch.  Therefore  work  on  this  project 
|.  Richard  A.  Malmgren,  Anna  Dean  Dulaney   was  abandoned). 
I   PRmciPAL  raVESTKATOR  '  ' 


-  ^SJm  iUfePJl  ------- 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO»(S)  IP  WITHIN  NIH). 

None  known. 


Ij.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

1   (a)  Objectives 


1)  To  determine  the  relationship  of  certain  neck  tumors  in  mice  to 
extracts  of  leukemic  tissue . 

(b)  Methods  Employed 

1)  Tissue  extracts  were  made  of  tissues  taken  from  mice  dying  of 
leukemia . 

2)  Cell-free  extracts  were  prepared  by  centrifugation. 

3)  Newborn  and  older  mice  were  injected  with  the  above  extracts,  then 

(Use  reverse  and  additional  pages,  if  necessary) 


Serial  No.  MCl-  , 
(b)  Methods  Employed  (Continued)  "~~"- 

observed  for  development  of  neck,  tumors  and  leukemia. 

k)   Tumors  produced  in  this  way  were  examined  histologically  and  used  for 
transfer  experiments. 

(C)  Major  Findings 

Neck  tumors  were  produced  in  AKR  mice  by  injection  in  early  hourE  f 
life  with  acellular  leukemic  extracts  from  AKR  mice.  The  development  o: 
these  tumors  was  not  affected  by  the  simultaneous  injection  of  leukemic 
emtisemim,  or  later  injection  of  leukemic  cells. 

(d)  Significance  to  NCI  Program 

l)  The  relationship  (if  any)  of  different  types  of  tumors  and  leukemia^  i 
essential  to  an  understanding  of  cancer. 

(e)  Proposed  Course  of  the  Project 

Search  for  an  explanation  of  the  mechanism  by  which  cell-frte  lei  • 
tissue  extracts  can  induce  neck  tumors  in  a  homologous  strain  of  mice. 
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! , \      Cancer  3 •  Field  Investigations  &  Demonstrations  Branch 

' INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

-.1  Field  Studies  Section 5»  ^Memphis,  Tennessee 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

i.  [Liver  Mitotic  Stimulant  Present  in  '3\imor  Tissue 

PROJECT  TITLE 

(investigator  transferred  to  another  branch »  There- 
',[;Dr.  Richard  A.  Malmgren   fore  work  on  this  project  vas  abandoned). 
'principal  INVESTIGATOR  "■"  ' 


I, 


lOTHER  INVESTIGATORS 


IIP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEIfl  RESEARCH  DONE 
JEISEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
ISONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  HIH). 

None  known. 


^ROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A)  Objectives 

1)  To  determine  the  mechanism  by  which  a  localized  malignant  tumor 
produces  systemic  effects. 

2)  Specifically^  to  determine  whether  or  not  extracts  of  cancerous 
tissue  will  affect  the  rate  of  cell  division  in  mouse  liver. 

)  Methods  Employed 

1)  Injection  of  extracts  of  cancer  tissue  into  normal  mice. 

(Use  reverse  and  additional  pages,  if  necessary) 


Calendar  Year  1956  Page  2 

Serial  ; 

(b)  Methods  Employed  (Continued) 

2)  Comparison  of  the  mitotic  activity  in  the  liver  cells  of  the  experiat^ 
animals  and  in  normals. 

(C)  Major  Findings 

It  has  been  shown  that  when  extracts  of  cancer  tissue  are  inject- 
nonnal  mice  an  increased  rate  of  liver  cell  division  results. 

(d)  Significance  to  NCI  Program 

l)  Obtaining  basic  information  on  the  relationship  between  tiunors  wnit  ti'j 
hosts. 

(e)  Proposed  Course  of  the  Project 

Continued  search  into  the  mitotic  stimulating  activity  of  tuanr  txm 
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Field  Investigations  and 
2,    Cancer  3.   Demonstrations  Branch 

INSTITUTE  6r  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^.,     Environmental  Field  Studies  Sec. 5, 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

5     Geographic  and  environmental  factors  in  cancer  mortality  in  Washington 

PROJECT  TITLE        „  „„^„  ~  ]     ", 
County,  Maryland 

Y,    Pope  A.  Lawrence,  Henry  Greenville 


PRINCIPAL  INVESTIGATOR 


8. 


Katherine  Beck,  B.  E.  Carroll 
OTHER  INVESTIGATORS 


9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

1)  To  determine  geographic  patterns  of  cancer  mortality  and  trends 
for  a  period  of  30  years  in  the  county. 

2)  To  relate  geographic  patterns  of  mortality  to  environmental 
factors  such  as  underlying  geologic  formation,  type  of  soil, 
water  supply,  housing,  and  background  radioactivity  of  soil, 
water,  dwelling  houses,  pavements,  water,  etc. 

B.  Methods  Employed 
1)   Previous  work  done  by  the  Public  Health  Service  Field  Station 

(Use  reverse  and  additional  pages,  if  necesseury) 
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in  Hagerstown  has  revealed  that  the  population  of  Washington  County > 
Maryland  has  been  remarkably  stable  for  many  years. 

2)  Transcripts  of  all  death  certificates  for  Washington  County  on 
which  cancer  was  mentioned  are  available  in  the  County  Health  Department 
covering  the  period  from  1898  through  1954. 

3)  The  residence  of  each  cancer  decedent  since  1924  has  been  located 
as  to  election  district  and  as  to  whether  inside  or  outside  the  city  of 
Hagerstown.   Age-adjusted  cancer  death  rates  have  beer,  computed  for 
each  election  district  In  the  county  for  the  city  of  Hagerstown,  and 
for  each  district  within  the  city  for  10-year  periods  centered  around 
the  census  years  1930,  1940  and  1950.   The  mortality  data  for  local 
areas  will  be  correlated  with  results  of  physical,  chemical  and 
radiological  studies  described  below. 

4)  From  maps  owned  by  the  city  government   the  dwelling  of  each  cancer 
decedert  in  Hagerstown  has  been  coded  as  to  age,  type  of  construction ^ 
material  and  roof.   From  these  data  the  possible  association  between 
type  of  housing  and  cancer  mortality  will  be  studied. 

5)  On  the  basis  of  geographic  patterns  discovered  and  the  relation  of 
housing  to  cancer,  if  any.  more  detailed  studies  will  be  undertaken  of 
the  environmental  influences  existing  in  smaller  areas  such  as  city 
blocks  or  in  individual  buildings. 

D.  Major  Findings 

None  which  would  permit  firm  conclusions  at  this  time.   However  the 
evidence  to  date  lends  weight  to  the  notion  that  significant  differences 
in  cancer  mortality  do  exist  between  election  districts  within  the  County 
and  that  these  differences  might  be  related  to  geocheraical  and  geophysical 
variations  that  can  be  measured. 

E.  Significance  to  Cancer  Research 

1)   Little  work  has  been  done  on  geographic  patterns  of  cancer  for 
areas  smaller  than  counties  or  cities.   This  analysis  alone,  for  a 
30-year  period  should  be  a  worth-while  contribution. 

2)   Studies  done  in  the  Netherlands  and  England  have  reported 
associations  of  geologic  formations   types  of  soil,  and  composition 
of  drinking  water  with  cancer  mortality.   Preliminary  study  on  another 
project  of  the  FSS  has  indicated  the  existence  of  patterns  of  cancer 
mortality  in  the  U.S.  which  coincide  to  some  extent  with  geographic 
and  geologic  features  of  the  areas  involved.   The  present  project  is 
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designed  to  throw  more  light  on  this  problem  through  intensive 

study  of  a  single  county  where  population  has  been  stable  for  a 
long  period  of  years  and  where  good  mortality  data  esist. 

3)  Little  is  known  of  the  effects  of  long  term  exposure  to  very 
i   low  levels  of  ionizing  radiation  on  health  or  on  human  cancer 
[  incidence,,  although  such  effects  have  been  generally  presumed  to 
i  be  negligible.   Little  study  has  been  made  of  local  variations  in 
I  background  radiation  except  in  areas  of  special  interest j  but  a 

few  surveys  have  shown  such  variations  to  be  great.   Preliminary 
'  observations  in  Washington  County  have  indicated  that  the  background 

radiation  varies  widely  from  place  to  place.   It  is  hoped  that 
I  intensive  study  of  subdivisions  of  this  county  will  give  at  least 

tentative  answers  as  to  any  possible  relation  between  longtime 
I  exposure  to  background  radiation  and  mortality  from  cancer. 

1 

Proposed  Course  of  the  Project 

1)  Preliminary  work  on  death  certificates  has  been  completed,  and 

mortality  rates  for  local  areas  have  been  computedo 

2)  The  studies  of  environmental  influences  will  require  a  considerably 
longer  time. 

a.  We  are  currently  awaiting  the  results  of  an  airborne  background 

radioactivity  survey  which  was  made  by  the  U.So  Geological  Survey 
in  the  fall  of  1956o   This  information  is  expected  to  be  presented 

to  FSS  in  the  form  ef  an  iso-radioactivity  contour  map  and  also 
in  such  fashion  that  an  integrated  radiation,  background  number 
can  be  computed  for  each  of  the  election  districts, 

bo   Preliminary  information  already  seems  to  justify  preparation 
for  detailed  examination  of  water,  soil  and  air^  in  selected  areas 

for  variations  in  radioactivity  content  as  well  as  other  chemical 
constituents.   An  arrangement  has  been  made  with  another 
laboratory  to  perform  some  experimental  air  sampling  early  in 
1957j and  through  a  generous  offer  on  the  part  of  Mr.  and  Mrs. 
Andrew  K.  Coffman  of  Hagerstown,  a  laboratory  building  for  our 
use  is  now  being  designed  and  negotiations  for  long  time  use 
are  underway. 

Working  relationships  with  appropriate  soil  experts  in  state 

and  county  will  be  maintained  and  utilized. 
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IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSQHNEL 
FOR  OSIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 

Washington.  CouBty  Health  Department 
PHS  Field  Station j,  Hagerstown. 
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Field  Investigations  and 

Demonstrations  Branch 


2,   Cancer  o^ 

institOtS  (S^  Diyisnim  laboratory,  branch,  or  department 

J,   Cytology  Section  c    Columbus,  Ohio 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

fr       Vaginal  and  Cervical  Cytology  as  a  Means  of  Cancer  Case  Finding 
PROJECT^  TITI£ 


7. 


Dr.  Emmerich  von  Haamj  Dr.  Edward  Miller  and  Dr.  Raymond  F.  Kaiser 
PRINCIPAL  INVESTIGATOR 


OOTER  INVESMOATORS 


9'  IF  THIS  PROJECT  RESEMBLES,  CCMPI£MBNTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACIUTIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WimiN  MIH). 

None. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  Relative  comparison  of  vaginal  aspiration,  cervical  scraping, 
and  aspiration  of  the  uterine  cervical  canal  as  sources  of 
cytologic  test  material  in  case-finding  for  cancer  of  the  uterus 
in  the  adult  female  population  of  Columbus,  Ohio. 

2)  Evaluation  of  vaginal  aspiration  for  reliability  as  a  case- 
finding  test  for  cancer  of  the  uterus  in  the  adult  female  popula- 
tion of  Columbus,  Ohio. 


NCI-U7(C)  -2-  Calendar  Year  I956 

SERIAL  NO. 

(A)  Objectives  (cont.) 

3)     Case-finding  for  cancer  of  the  uterus  in  the  adult  female  population! 
of  Columbus,  Ohio. 

(B)  Methods  Employed 

1)  By  means  of  the  vaginal  smear  method  and  other  medically  accepted 
cancer  diagnostic  tests  and  procedures  a  survey  is  being  made  of  the 
adult  female  population  in  Greater  Columbus,  Ohio,  for  occurrence  of 
uterine  cancer, 

2)  Cancer  cases  detected  are  evaluated  and  treated  appropriately  by 
usual  accepted  medical,  radiological  and  surgical  methods. 

3)  Appropriate  clinical  and  medical-statistical  records  are  being  kept 
to  provide  adequate  patient-follow-up  and  evaluation  of  uterine  cancer 
occurrence,  incidence  of  false  negative  and  fsilse  positive  case-finding 
results,  and  efficiency  of  the  several  case-finding  and  diagnostic  methot. 

U)     This  study  consists  of  two  interrelated  but  physically  distinct 
operations: 

a)  Relative  evaluation  of  case-finding  and  diagnostic  techniques; 
in  this  portion  of  the  study  emphasis  is  placed  upon  the  thorough- 
ness with  which  a  randomly  selected,  large  group  of  patients  are 
examined.  Here  the  methods  of  exfoliative  cytology  employed  are  the 
taking  of  a  vaginal  smear  according  to  a  standardized  technique, 
plus  the  taking  of  cervical  scrapings  and  cervical  aspiration  after 
exposure  of  the  cervix  by  speculum„   Inspection  and  description  of 
the  cervix  also  is  recorded  by  the  examining  physician  or  medical 
student.  The  several  laboratory  specimens  are  examined  and  eval- 
uated separately  and  the  finding  of  the  several  methods  collated, 
correlated,  compared,  and  analyzed. 

b)  Case-finding  for  relative  occurrence  of  uterine  cancer  in  age- 
specific,  national-origin-specific  and  other  specific  population 
segments:  —  in  this  portion  of  the  stud'f^  emphasis  is  placed  upon 
offering  vaginal  aspiration  exfoliative  cytology  to  large  popula- 
tion segments  on  a  periodic  recall  basis,  specific  diagnosis  by 
accepted  clinical  and  laboratory  methods,  and  appropriate  therapy 
of  all  patients  found  to  have  uterine  cancer.  Patient  records  are 
being  analyzed  biostatistically  for  incidence,  prevalence,  and 
other  pertinent  factors  concerning  uterine  cervical  cancer,  its 
detection  and  treatment  in  an  adult  female  population. 

(C)  Patient  Material 

Patient  material  is  the  adult,  female  population  of  Greater  Columbus, 
Ohio,  including  clinic  and  hospital  patients,  indigent  patients,  patients  of 
private  physicians,  industrial  v/orkers,  and  the  presumably  healthy  female 
population  of  the  area. 


Major  rinrlinirs  (to  Oct.  265  1956) 


The  Columbus  Cancer  Vroject  u'as  officially  opened  on  June  4>  1956.   The 
mjin  office,  record  section,  staining  laboratory  and  cytological  screening 
djvision  are  located  in  bhrse  rooms  provided  by  the  Ohio  otato  University 
Dipartment  of  Pathology  in  the  Starling-Loving  ilospital.  Most  of  the  tech- 
ncal  supplies  and  microscopes  and  about  li  If  of  the  office  and  filing 
aipment  h.av3  been  received. 

Under  the  recontly  approved  Ta'ole  of  Organization^  23  non-professional 
prsonnel  ere   authorized,   This  includes  seven  admnistrative  personnel, 
fur  -'edica.].  aids,  a  histoprthology  technician,  and  nine  cytologists 
(deluding  those  iii  training)  with  a  supervisor  over  each  division.  Eighteen 
the  authorized  23  personnel  are  now  employed.  The  deficit  is  primarily 
the  division  of  cytologists  where  only  6-;7  of  the  10  positions  have 
b^n  filled. 

The  USFHS  mediC'-^l  officer  vrho  has  administrative  responsibility  for 
tfe  project  is  Dr,  Edward  11.  liiller,  3.  A,  Surgeon,  who  i-as  assigned  to 
tls  position  on  June  30,  1956,  The  pathologists  in  charge  of  the  inter- 
p^tation  of  the  slides  anrl,  the  training  of  cytologistr;  are  Dr^  Guenther 
C(^len,  Chief,  Division  of  Cytology  and  Dr.  Emiiierich  von  Haam,  Chairman, 
D(3artmsnt  of"  Pathology,  Ohio  State  University  Medical  Center, 

Up  to  the   time  of  this  report  (Nov.  2,  1956)  15,636  slides  had  been 
'"!:imin''^d  from  three  m.ijor  sources.   The  Cancer  Survey  Clinic  is  open  daily 
fimi  2-4  p,ni,  in  the  Outpatient  depart-'- nnt  of  the  University  Health  Center. 
F]im  this  source  2412  s].ides  (16,1%)  have  been  examined..  The  majority  of 
th  cases  have  been  obtained  from  priv.nte  physicians  in  Franklin  Countyc 
Th  cooperation  of  tliis  f"rou.p  has  b^en  excellent  and  8743  slides  (55.9^) 
hre  been  obtained,   ■'■pproximately  25%  of  th^  doctors  are  sending  both 
ccvical  scraping  and  v.3'-:ina.l  aspirate  smear^  on  each  of  their  patients 
3(  that  the  two  methods  can  be  compared.  The  remainder  of  the  4383  slides 
{'4,0%)   has  been  obtained  from,  other  clinics  and  institutions.   These 
ii;lude  about  I3OO  cases  .from,  the  state  meni.sl  hospital,,  All  cases  coming 
tc  the  Health  Center  Lfedical,  Obstetrics,  Gynecology,  and  Cancer  Outpatient 
Clnics  for  the  first  time  receive  the  screening  test.   Clinics  have  been 
oi'are  being  established  in  most  of  the  other  local  hospitals, 

A  sujnmpry  of  the  results  of  the  cytological  examination  is  as  follows: 

i     Negative  95.88  %  Nov.  2,  1956 

Unsatisfactory  3^05  )?         " 

Suspicious  '       1.07  :■         " 

The  -follrn.dng  is  a  surmnary  of  all  cases  permanently  filed: 

Negative  99  =  683  %  Nov..  2,  1956 

Positive  (verified  by  biopsy)  0.195  'p                   " 

Unconfirmed        '  O.OI6  %                   " 

Unsatisfactory  0<106  %                   " 
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(D)  Major  Findings  (cont.) 

There  have  been  26  cases  of  carcinoma  detected  so  far.  Of  these  the 
following  breakdovm  occurs: 

Carcinoma  of  cervix,  invasive 
"     "    "   ,  in  situ 
Carcinoma  of  endometrium 

There  have  been  three  knovm  cases  of  false  negative  reports.  In  these, 
review  of  the  slides  failed  to  reveal  malignant  cells. 

All  cards  are  being  microfilmed  and  sent  to  the  statistical  unit  of  the 
FIDB  for  analysis, 

(E)  Significance  to  NCI  Program 

1)  Collection  and  collation  of  f\irther  data  on  course  of  development, 
incidence,  prevalence,  treatability  and  other  pertinent  facts  about 
hxoman  uterine  cervical  cancer, 

2)  Evaluation  of  effectiveness  of  exfoliative  cjrtology  in  case-finding 
for  uterine  cervical  cancer. 

3)  Relative  evaluation  of  the  several  accepted  methods,  (including 
vaginal  aspiration)  for  recognition  and  diagnosis  of  uterine  cervical 
cancer, 

4)  Source  of  information  for  comparison  with  existing  data  on 
incidence  and  prevalence  of  uterine  cervical  cancer  in  various  seg- 
ments of  the  female  population  of  the  United  States. 

5)  Independent  evaluation  of  vaginal  cytology  as  a  case-finding 
method  for  uterine  cervical  cancer  for  comparison  vath  data  from  other 
population  groups  in  other  geographical  areas. 

(F)  Proposed  Course  of  the  Project 

A  three  to  five  year  (appropriations  permitting)  case-finding  pro- 
gram and  clinical  research  evaluation  of  uterine  cervical  cancer  in  the 
adult  female  population  of  Greater  Columbus,  Ohio 
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>M.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLEC  HEALTH  SERVICE,  OR 

1  OTHER  ORGANIZATIOTS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 

I  FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 

I  INDICATE  SERIAL  H0»(S): 

This  is  a  joint  project  of  the  Ohio  State  University  Medical 
School  and  the  Field  Investigations  and  Demonstrations  Branch  with 
cooperation  of  the  Columbus  Academy  of  Medicine,  the  Columbus  City 
Health  Department,  the  Practicing  Physicians  of  Colijmbus  and  Franklin 
Coionty,  Ohio  J  and  the  Columbus  and  Franklin  County  Units  of  the 
American  Cancer  Society  under  a  plan  drax«i  up  cooperatively  by  the 
University  and  the  Branch  (November  29,  1955). 
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5,   Possible  effects  of  atomic  fall-out  as  reflected  in  vital  statistics 


PROJECT  TITLE 

7. 

B,  E,   Carroll 

PRINCIPAL  INVESTIGATOR 

ft 

Dr.  S„   C.   Ingraham,   II, 

P.   A, 

Laxiirence, 

Dr.   V,   Archer 

OniER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


^0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(A)  Objective 

To  detect  possible  harmful  effects  of  fall-out  from  nuclear  weapons 
testing  through  their  influence  on  those  vital  statistics  which  v/ould  be 
affected  by  harmful  genetic  changes  in  the  population  or  by  increased 
cancer  incidence. 


(Use  reverse  and  additional  pages,  if  necessary) 
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(B)  Methods  Employed 

1)  Items  of  vital  statistics  which  mi^ht  be  affected  by  direct  or  by 
genetic  effects  of  radiation  from  atomic  fall-out  vd.ll  be  tabulated 
for  a  base-line  period  of  10  years  and  for  each  year  follovd.ng  the 
start  of  nuclear  weapons  testing  in  Nevada. 

2)  The  items  to  be  tabulated  include  sex  ratic  among  live  births, 
infant  death  rates,  fetal  death  ratios,  birth  rates,  death  rates  from 
congenital  malformations,  and  death  rates  from  cancer, 

3)  The  tabulations  will  be  made  geographically  on  the  basis  of  the 
approximate  path  of  prevailing  winds  from  the  Nevada  test  site  in  the 
search  for  possible  changes  along  this  path  vrtiich  do  not  occur  in  other 
areas, 

(C)  Major  Findings 
None 

(D)  Significance  to  Cancer  Research 

1)  Any  increase  in  cancer  mortality  along  the  path  of  atomic  fall-out 
which  did  not  occur  in  other  areas  and  not  otherwise  explained  would 
raise  the  presumption  of  increased  cancer  incidence  due  to  radiation 
damage. 

2)  Any  unexplained  increase  in  the  other  items  to  be  tabulated  would 
raise  the  presumption  of  radiation  damage  to  the  populations  concerned 
and  of  possible  increases  in  cancer  incidence  some  years  later. 

(E)  Proposed  Course  of  Project 

1)  Statistics  for  the  base-line  years  have  been  tabulated. 

2)  Vital  statistics  for  1951-54  are  now  available,  so  that  very  pre- 
liminary results  can  be  obtained  within  a  few  months.  Conclusive 
results  may  not  be  forthcoming,  however,  for  a  few  more  years. 
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1/3   ~    1/3 
PATIEHT  DAYS 

PROF 

OTHER 

TOTAL 

2/3 
Y.57 

0 

2/3 

0 

3.  BUDGET  ACTIVITY; 

RESEARCH  l~~T 

REVIEW  &  APPROVAL  l'~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  A^IST- 
ANCE  /T7 


\,     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO,  (S  ) ! 


None 


NO  EOTRIES  FOR  ITEIIS  15„   I6  &  17 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NUMBER 

Field  Investigations  and 
12,     Cancer 3.  Demonstrations  Branch 

!      iUM.i^M  OR  DMsibN  "        laboratory^  branch,  or  department 

Environmental  Field 
\k»-    Studies  Section  ?•  Boston,  Massachusetts 

f    SECTION  OR  SERVICE  LOCATION  (IF  OmSR  THAN  BETHESDAJ 

Environmental  Exposure  and  Medical  History  with  Emphasis  on 
,6.   PrPiQiannj-t^me  of  Mothers  of  Leukemic  Children  (ages  0-14  yrs,) 


Dr.  Tiiriam  Manning 


PRINCIPAL  INVESTIGATOR 


Dr.  R,  F„  Kaiser 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  R£8Ea4BLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ElflEWHERB  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOOT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None, 


^.  PROJECT  DESCRIPTION  (SBE  INSTRUCTIONS): 

(A)  Objectives 

1)  This  study  xras  listed  in  1954  as  included  in  NCI~ll6j  which 
has  been  divided  into  a  "Leukemia  Project,"  a  "Lymphomata  Project" 
and  an  "Other  Cancer  Project."  This  is  the  leukemia  project, 

2)  To  determine  whether  anj^thing  in  the  environment  of  the  mother 
may  have  caused,  contributed  to,  or  precipitated  leukemia  in  the 
child  (by  means  of  transplacental  transfer  of  a  possible  hyper- 
sensitivity with  the  bone  marrow  as  the  shock  organ) o 

(Use  reverse  and  additional  pages,  if  necessary) 


NCI-U9(C)  -  2  -  Calendar  Year  I95 

SERIAL  NO. 


3)     To  study  the  child's  environment  and  medical  history. 

(B)  Methods  Etaployed 

1)  A  question  sheet  \^ras  developed  which  would  include  pertinent  data 
concerning  both  the  mother  and  the  child. 

2)  Mothers  of  leukemic  children  (ages  0-lA)  are  interviewed  early  ia 
the  course  of  the  child's  disease.  Particular  care  is  taken  not  to 
relate  the  questions  to  the  child  in  such  a  way  as  to  disturb  the 
mother,  and  similar  questions  are  asked  about  other  siblings. 

3)  Hospital  records  of  the  mother  are  reviewed  if  they  contain  data 
pertinent  to  the  question  sheet. 

4)  Industrial  exposures  are  followed  up  where  practicable. 

5)  Material  from  question  sheets  is  collated  and  studied,  for 
factors  common  to  the  several  cases. 

(C)  Major  Findings 

1)  Mothers  of  leukemic  children  show  a  higher  incidence  of  hay  fever 
asthma,  and  hives  than  mothers  of  (a)  normal  children  and  (b)  mothers 
of  children  with  other  malignancies.   If  lymphoma  cases  are  excluded 
from  "other  malignancies"  the  difference  in  incidence  of  allergy 
histories  for  the  mothers  is  even  more  impressive. 

2)  Mothers  of  leukemic  children  have  a  history  of  greater  indus- 
trial exposure  to  possible  carcinogens,  than  do  mothers  of  the 
control  group  of  children,  or  do  mothers  of  the  children  with 
other  malignancieso 

3)  Mothers  of  leukemic  children  report  in  their  histories  a  higher 
incidence  of  blood  transfusions,  exposure  to  salicylates,  antihis- 
tamines, tonsillitis,  viral  diseases,  miscarriage,  stillbirth, 
exposure  to  paint  or  varnish,  frequent  use  of  bleach,  and  use  of 
insect  spray. 

4)  Mothers  of  leukemic  children  are  older  at  marriage o  (Age  of 
mother  at  birth  of  leukemic  child  has  not  been  tabulated.) 

5)  Smoking  histories  are  parallel  in  all  groups  of  mothers  question  . 

6)  Mothers  show  a  greater  exposure  to  therapeutic  X-ray. 

7)  Leukemic  children  as  well  as  their  mothers  show  a  greater  inci- 
dence of  allergy  as  compared  with  index  child  in  other  groups. 


1.149(0)  Calendar  Year  1956 

RiL  NO. 


Significance  to  Cancer  Research 

1)  This  study  has  uncovered  the  facts  noted  above  -which^  with  further 
studies  may  help  establish  an  etiological  factor  or  factors  in  acute 
leukemia  in  childhood. 

2)  This  study  already  implies  that  leukemia  may  have  a  different 
letiology  from  other  cancers  of  childhood, 

3)  Several  avenues  of  approach  are  opened  for  further  investigation  of 
prenatal  and  postnatal  environmental  influences  on  childhood  cancer,, 

^4)  Correlate  with  knoxvn  facts  about  leukemia. 

[Proposed  Course  of  Project 

1)  To  continue  interviews  with  mothers  of  leukemic  children  until  a 
jstatistical  significant  number  is  obtained, 

2)  To  tabulate  results  for  correlation  of  factors  in  common. 

3)  To  correlate  the  knoxm  significant  factors  with  child's  response 
to  (a)  therapy  (particularly  response  to  ACTH  and  Cortisone) j 

[b)  course  of  the  disease,  and  (c)  blood  findings. 

!^)  To  develop  laboratory  tests  v:hich  will  corroborate  the  findings 
3f  the  questionnaire, 

5)  To  extend  the  studies  to  other  hospitals  in  this  area,  and  to 
pther  areas. 

i>)     To  extend  studies  to  other  age  groups, 

patient  Material 

L)  Children  with  leukemia  seen  at  Children's  Cancer  Research  Founda- 
ion  in  a  large  northeastern  city. 
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art  B:  Budget  Data 


2.  BUDGET  DATA: 


11.  KGT^llj.9  (c) 


SERIAL  NUMBER 


iV31 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DUtBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$15,050 

r 

$290 
BUDGETED  POSITIONS 

$l5,3liO 

1/3    1     1  1/3 
PATIENT  DAYS 

PROF 

Qfmm 

TOTAL 

2/3 

1 

1  2/3 

0 

r'57 


^.  BUDGET  ACTIVITY 

RESEARCH  A 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /^ 


ADMINISTRATION        [^ 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /TJ 


IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR' 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO^Cs): 

Children's  Hospital,  Boston;,  Massachusetts 

Children's  Cancer  Research  Fo^lr!.dat ion,  Boston,  Massachusetts 

Children's  Medical  Center,  Basto^i.,  Massachusetts 


NO  ENTRIES  FOR  IIEMS  15,  I6  and  I7. 


(Uae  re-verse  and  additional  pages,  if  necessary) 
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SERIAL  NUMBER 

Field  Investigations  and 
2.   Cancer  3»   Demonstrations  Branch 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environmental  Field 
Ij,,    Studies  Section  5, 

SECTION  OR  SERVICE  UXAIlCm   (IF  OTHER  THAN  BEIHESDA; 

5,   Geographic  Distribution  of  Cancer  in  the  U.  S= 

PROJECT  TITLE  ""^ 

7,    P.  A.  Lawrence,  H.  Greenville 


8. 


PRINCIPAL  INVESTIGATOR 


_B.  E.  Carroll 
OTHER  INVESTIGATORS 


9<  IF  THIS  PROJECT  RESEMBLES,  CCX4PLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.   Objectives 

To  map  the  distribution  of  mortality  due  to  malignant  disease  within 
the  United  States  and  to  see  if  any  geographic  patterns  exist  which  might 
be  correlated  with  variations  in  known  geological,  topographical,  or  other 
features  of  the  country o 

Bo   Methods  Employed 

1)  Epidemiological 

Utilizing  mortality  data  published  by  the  NOVS  for  the  years  1949 ^ 
1950  and  1951,  the  relative  frequency  of  death  reported  to  have  been 
caused  by  cancer  was  computed  for  each  county  within  the  Uo  So   The 

(Use  reverse  and  additional  pages,  if  necessary) 


-  2  - 

NCI-150  Calendar  Year  1956 

SERIAL  NO. 


ratios  so  calculated  for  the  counties  within  each  State  were  then 
arrayed  in  descending  order  of  magnitude,  and  split  into  quartiles. 
On  a  map  the  top  25%  of  the  counties  within  each  State  were 
painted  red>  and  the  second  257,  were  painted  yellow. 

2)   Environmental 

To  test  whether  variations  in  naturally  occurring  radioactivity  might 
correlate  with  the  observed  crude  geographical  patterns  of  the  relative 
frequency  of  cancer  as  a  cause  of  death  the  following  has  been  done: 

1.  All  of  the  published  USGS  Airborne  radioactivity  anomaly  maps  have 
been  collected  along  with  a  1955  USGS  map  showing  the  Uranium  Deposits 
of  the  U.S.   Most  of  these  data  have  been  plotted  on  plastic  overlay 
material  for  comparison 

2.  A  systematic  program  for  radioactivity  background  measurement  is 
being  planned  to  start  nex  year.   During  this  year   numerous  spot 
measurements  have  been  made  using  a  sensitive  and  portable  scintillation 
instrument   An  appreciable  degree  of  positive  correlation  has  bet;n 
observed  between  elevated  background  readings  and  "red  cancer  areas" 
(see  above)  notably  in  Texas,  Florida  and  in  Washington  County,  Md. 
Also,  it  has  been  observed  that  background  readings  in  cities  are 
higher  than  rural  readingsCperhaps  due  to  the  accumulation  of  bricks 
and  stones  in  buildings) . 

3.  An  Airborne  radioactivity  survey  for  all  of  Washington  County, 
Maryland  was  carried  out  in  the  fall  of  1956  and  the  data  are  now 
being  prepared  for  presentation 

4.  Instrumentation  for  detailed  ground  monitoring  of  low  level 
background  radiations  is  being  ivestigated.   To  date,  however,  an 
ideal  instrument  does  not  appear  yet  to  be  available  commercially. 

C.   Major  Findings 

1)  The  resultant  map  shows  definite  groupings  of  contiguous  countle 
within  states.   These  groupings,  in  many  cases ^  differ  from  those 
patterns  shown  by  mapping  of  population  density. 

2)  In  several  notable  instances  there  are  patterns  which  extend 
across  as  many  as  three  different  state  boundaries,  'and  one  striking 
pattern  seems  to  follow  the  Appalachian  mountain  chain  from  Alabama 
into  New  England.   Other  notable  patterns  are  found  in  Florida, 
Kentucky  and  Central  Texas. 


NCI- 150 Calendar  Year   1956 


SERIAL  NO. 


iD.   Significance  to  Cancer  Research 

This  project  constitutes  a  method  for  locating  geographic  areas 
showing  apparent  anomalies  in  the  occurrence  of  malignant  disease. 
'As  these  areas  are  located  it  is  proposed  that  they  be  studied  indi- 
vidually lot  unudual  enbitonmental  factors  which  might  account  for 
sthe  anomalies. 

I 

1, 

Proposed  Course  of  the  Project 

1)  The  maps  developed  to  date  are  based  upon  data  which  are  known 
to  be  crude.   As  time  and  personnel  become  available,  more  refined 
figures  can  be  developed  and  the  accuracy  and  significance  of  the 
maps  will  be  improved, 

2)  As  appropriate  environmental  data  (such  as  outcrops  of  radio- 
active  rocks)  become  available,  they  are  continually  added  for 
plastic  overlays  of  the  base  maps  for  comparison  with  the  cancer 
patterns. 

3)  Depending  upon  the  results  of  the  airborne  radioactivity 
survey  recently  made  by  the  USGS  in  Washington  County ,  Maryland, 
it  may  be  appropriate  and  possible  to  arrange  for  similar  surveys 
to  be  made  in  other  areas  such  as  selected  counties  of  Upstate 
New  York,  Iowa,  Florida  and  Louisiana. 

4)  It  must  be  recognized  that  this  project  is  being  carried  on  by 
the  Central  Office  Staff  on  a  purely  part  time  basis  and  ccamd  not 
be  accelerated  until  more  adequate  staff;  instrumentation  and  working 
space  become  available. 
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12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY'S? 

BUDGETED  POSITIONS 

PATIENT  DAYS 

PR(^ 

OTHER 

TOTAL 

FY' 57 

13.  BUDGET  ACTIVITY; 

RESEARCH  /~7" 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T" 


ADMINISTRATION        ri" 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE [£[ 


1^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOHNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  H0*(S): 

None. 


NO  ENTRIES  FOR  ITEMS  15,  16  and  17. 


(Use  reverse  and  additional  peiges,  if  necessary) 
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SERIAL  NUMBER 

j  Field  Investigations  and 

2,      Cancer  3,  Demonstrations  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij.^      Cytology  Section  5,   Berkeley,  California 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

15^   Cervical  Smear  Cytology  as  a  means  of  cancer  Case-Finding-San  Diego,  Calif. 
1   PROJECT  TITLE 


John  E.  Dunn,  Jr.,  MoD. 
PRINCIPAL  INVESTIGATOR 

Dr.  Purvis  Martin  and  Collaborators 
OTHER  INVESTIGATORS 


B. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI^  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.   Objectives 

1)  To  extend  the  activities  of  the  cytology  work  of  the  Gynot  Clinic 
to  include  indigent  women  of  San  Diego  City  and  County. 

2)  To  make  available  data  on  this  segment  of  the  population  regarding 
cervical  cancer  for  study  along  with  the  data  already  available  from 
examinations  of  some  40,000  private  patients. 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NO. 


10.   PROJECT  DESCRIPTION  (Cont'd) 

B.  Methods  Employed 

1)  The  Cynot  Clinic  is  compoased  ctf  a  group  of  gynecologists, 
operating  a  cytology  laboratory  jointly,  who  are  thoroughly 
convinced  of  the  value  of  cervical  cytology  in  cervical  cancer 
case  finding.   They  have  operated  their  laboratory  at  minimum 
fees  to  make  the  service  as  widely  available  as  possible  to 
other  physicians  as  well  as  their  own  group.   They  have  no': 
been  able  to  extend  their  service  to  indigent  women. 

2)  The  cytology  laboratory  has  excellent  professional  and 
technical  supervisory  personnel  and  extension  of  the  case- 
finding  program  to  the  indigent  population  can  be  accomplished 
through  the  addition  of  screening  technicians.   Two  such 
technicians  will  be  added  for  this  purpose. 

C.  Major  Findings 

1)   None  as  yet  since  the  project  is  only  starting.   The  Gynot 
Clinic  is  beginning  an  analysis  of  their  accumulated  data  ';o 
date  with  a  special  Projects  Grant  awarded  for  that  purpose. 

D.  Significance  to  Cancer  Research 

1)  The  study  will  provide  data  on  the  findings  from  screening 
patients  using  direct  cervical  specimens.   (Memphis  is  using 
vaginal  pool  specimens). 

2)  From  the  standpoint  of  cancer  control,  it  will  be  of  interest 
to  learn  whether  private  physicians  can  effectively  promote  a 
program  of  community  case  finding. 

E.  Proposed  Course  of  Project 

To  extend  the  activities  of  the  cytology  work  of  the  Gynot  Clinic 
to  indigent  women  and  to  analyze  accumulated  data. 

F.  Patient  Material 

Both  private  and  indigent  female  patients  who  are  seen  in  a 
selected  gynecology  clinic  in  a  California  City.   Private 
physicians  in  the  area  also  send  slides  to  the  laboratory. 
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12.  BUDGET  DATA: 


ESTIMAl'KU  OBLIGATIGNS 

MAN  YEARS 

DIRBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTFTRR  TOT'AT. 

FY.57  *^''^^ 

$220 
BUDGETED  POSITIONS 

$11^980 

1/3  2    2  1/3 
PATIENT  DAYS 

PRflF 

OTHER 

TOTAL 

1 
FY' 57 

2 

3 

0 

13.  BUDGET  ACTIVITY: 

RESEARCH  7" 

REVIEW  &  APPROVAL  /T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE yfT 


Ih.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR   PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UHIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 

Gynot  Clinic,  San  Diego ^  California 


(Uise  reverse  and  additional  pages.  If  necessary) 
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Field  Investigations  and. 
2.    Cancer  3,   Demonstrations  Branch 

IHSmUIEl  (B.  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^.,    General  Field  Studies  Section   5.   Framinghamj  Massachusetts 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEmESDAJ 

6. 


7. 


8. 


Correlatlom 

of  Thyroid 

Disease   and 

Breast  Cancer 

PROJECT  TITLE 

John  VandeXj 

M.D. 

PRINCIPAL  INVESTIGATOR 

R.    F.    Kaiser 

s  M.D, ,    and 

B. 

Ko 

Milmorej 

M.D. 

OTHER  INVESTIGATORS 


9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


LO.  PROJECT  DESCRIPTICa*  (SEE  INSTRUCTIONS): 

A.  Objective 

To  determine  if  there  is  a  relationship  between  carcinoma  of  the  breast 
and  thyroid  disease. 

B.  Methods  Employed 

In  a  very  large  thyroid  clinic  to  determine  the  incidence  of  breast 
carcinoma  among  the  thyroid  patients  with  especial  emphasis  on  those 
I     with  myxedema. 

C.  Major  Findings 

None.   The  project  was  initiated  late  in  1955. 

(Use  reverse  and  additional  pages,  if  necessary) 
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D   Significance  to  Cancer  Research 

A  number  of  observers  hold  the  clinical  impression  that  cancer  of 
breast  is  frequently  associated  with  thyroid  disease.   This  seems  to  b 
particularly  true  of  patients  with  non-toxic  thyroid  nodules  and  spent 
myxedema   If  a  relationship  between  thyroid  disease  and  carcinoma  of 
breast  is  indeed  shown  to  exist  it  would  throw  more  light  on  the  relat 
ship  between  hormones  and  cancer. 

E.  Proposed  Course  of  Project 

A  study  of  patients  and  records  in  a  large  thyroid  clinic  in  whic' 
principal  investigator  is  doing  clinical  work.   This  clinic  has  been  i 
existence  for  over  35  years  and  has  a  very  excellent,  prolonged  follov 
up  system  possibly  unsurpassed  by  any  other.   The  records  are  aljo 
excellent  both  as  relates  to  thyroid  disease  as  well  as  other  11 Lness^ 
There  is  a  close  working  relationship  between  the  thyroid  clinic  and 
breast  cancer  clinic  in  the  same  institution.   If  the  suspected  relat 
ship  is  verified  a  more  basic  study  on  endocrines  and  cancer  (with 
preliminary  emphasis  on  TSH)  may  be  indicated 

F.  Patient  Material 

1.   Patients  seen  in  a  large  thyroid  clinic  in  a  New  England  city 

2   Patients  seen  in  a  hospital  devoted  to  the  diagnosis  and  tree  ■ 
of  cancer 

3.   Patients  seen  in  a  health  survey  of  a  population  of  28,000  ii  i 
New  England  community 

G.  Current  Status 

Continued  laboratory  and  clinical  observations  have  been  mada  o 
the  above  patients  during  the  past  year.   Data  awaits  coding  and  ana  si 
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Field  Investigations  and 
Demonstrations  Branch 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 


b    Cancer  ■s   Demonstrations  Branc 

r ^    


^^    CytC'logy  Section  c^  Washington,  Do  C. 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

J    Exfoliative  vaginal  cytology  as  a  hospital  case-finding  procedure  for  the 
PROJECT  TITUB    American  Indian. 

f.        Dr„  Paul  Ortega,  Miss  Nancy  Burns 

PRINCIPAL  INVESTIGATOR  "  ' 

Dr.  Raymond  F.  Kaiser,  Dr.  Samuel  C.  rngraham,  II 
OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


3|).  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

1)  Establishment  of  the  practicality  and  usefulness  of  vaginal  and 
cervical  cytology  as  applied  to  a  hospital  population  of  American 

Indians. 

2)  Correlation  of  tissue  studies  with  results  of  exfoliative  cytology. 

3)  Correlation  of  epidemiological  data  with  other  populations. 

B.  Methods  Employed 

1)  In  cooperation  with  Indian  Health  Service  all  hospitalized 
patients s  as  well  as  clinical  patients,  will  have  routinely  a 
(Use  reverse  and  additional  pages,  if  necessary) 
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B.  Methods  Employed  (Conf) 
vaginal  and  cervical  smear. 

2)  Smears  after  fixation  in  ether-alcohol  will  be  mailed  to  Washington 
Cytology  Unit  for  reading  and  diagnosis. 

3)  Results  will  be  returned  to  local  Indian  hospitals  together  w;,th 
pertinent  recommendations;   and  tissue  obtained  as  a  result  of  this 
study  will  be  sent  to  Washington  Cytology  Unit 

4)  All  cases  will  have  an  adequate  personal  history  sufficient  for 
purposes  of  smear  interpretation,  patient  follow-up,  and  epidemiological 
analysis. 

5)  All  clinical,  cytological  and  histological  results  obtained  from 
this  study  will  be  coded  and  placed  on  IBM  cards  for  analysis. 

6)  This  material  after  analysis  will  then  be  compared  to  results 
obtainable  from  other  populations. 

C.  Patient  Material 

1)  All  female  admissions,  exclusive  of  Pediatric  service,  to  American 
Indian  hospitals. 

2)  All  female  clinic  visits,  exclusive  of  Pediatric  service. 

D.  Major  Findings. 
None 

E.  Significance  to  NCI 

Our  previous  study  indicated  that  cervical  dysplasia  does  occur  in 
the  female  Ir:dian,  and  this  present  project  would  involve  larger  numbers 
with  the  prospect  of  good  clinical  follow-up. 

F.  Proposed  Course  of  Project 

As  a  minimum  of  three  years  to  gather  sufficient  numbers  of  clinical 
cases. 
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IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALOH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(S): 

Indian  Health  Service,  BMS .  Public  Health  Service 
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Field  Investigations  and 
Cancer  2,   Demonstrations  Branch 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Cytology  Section  5^   Washington.,  D.  Co 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


Vaginal  cytology  as  a  case-finding  method 

in  uterine  cancer. 

PROJECT  TITLE       Washington,  D.  C. 

Paul  Ortega,  M.D.  „.  Dr.  Dorothea  Chapman, 

and  Dr.  Elizabeth  Chu 

PRINCIPAL  INVESTIGATOR 

Samuel  C.  Ingraham.,  II,  M.D.  ^  and  Raymond 

Fo  Kaiser,  M.D. 

OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


PROJECT  DESCRIPTIOJ  (SEE  INSTRUCTIONS): 

A.   Objectives 

1)  Investigation  of  usefulness  of  vaginal  aspiration  as  a  test  for 
uterine  cancer  in  the  adult  female  population  of  Washington,  D.  C. 

2)  Correlation  of  tissue  studies  with  results  of  exfoliative  cytology 
on  the  above  populations. 

3)  Comparison  of  uterine  cervical  cancer  and  its  occurrence  rate  in 
Washington,  D.  C.  with  similar  information  from  other  geographic  areas. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  Methods  Employed 

1)  Using  the  customary  Papanicolaou  technique,  vaginal  smears  and  where 
indicated  cervical  smears  are  obtained  and  stained.   All  smears  are 
screened  and  checked  by  technicians  with  pathologists  making  the  final 
diagnosis. 

2)  Suspicious  cases  will  have  tissue  studies  as  indicated  and  medically 
accepted.   Tissue  removed  will  be  reviewed  and  correlated  with  the  nsspec 
smear. 

3)  Confirmed  cases  will  be  referred  to  proper  medical  agencies  for  defir: 
therapy  and  any  pathological  specimens  thereby  resulting  will  be  reviewe 

4)  All  cases  will  have  a  medical  history  and  enough  personal  informatlor 
obtained  to  insure  adequate  follow-up  and  evaluation  of  the  method  itself 
as  a  testing  device. 

5)  All  cytological  and  histological  results  as  well  as  pertinent  clialca 
data  will  be  coded  and  placed  on  IBM  punch  cards  and  this  material  will  b 
collated,  correlated  and  analyzed. 

C.  Patient  Material 

1)  Adult  female  employees  of  HEW  in  Washington,  D.  C. 

2)  Rescreening  cf  adult  female  employees  of  NIH,  Bethesda 

3)  Other  selected  groups  of  female  adults  in  the  Washington,  D.  C.  area. 

D.  Major  Findings 

None.   Program  organization  was  initiated  November  1955.   Patient  screen  g 
started  in  April  1956.   To  date  approximately  3  000  patients  have  been 
examined. 

E.  Significance  to  National  Cancer  Institute 

Further  information  will  become  available  regarding  the  demography  of 
human  cervical  carcinoma  and  pre-cancercus  states.   Moreover  this  will 
represent  not  only  repetition  of  previous  methods  but  provide  an  opportun 
to  acquire  new  basic  information  regarding  this  group  of  diseases. 

F.  Proposed  Course  of  Project. 

A  r>>ree  to  five  year  investigative  end  case-finding  program  is  conten  latea. 
Future  expansion  within  Metropolitan  Washington  will  include  a  stud)»t 
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opsed  Course  of  Project  (Cont'd) 

.Elizabeth's  Hospital  wherein  both  patient  and  employee  studies  will  be 
ried  out.   This  shall  include  a  yearly  va£,inal  cytology  examination  on  all 
r,^ng  personnel  volunteering  for  this  test.   The  patient  examination  shall 
kwise  be  on  a  yearly  basis  and  included  in  the  routine  physical  examination 
vti  to  all  patients.   Followup  studies,  as  indicated,  on  employees  x^ill  be 
frred  to  the  private  physician  involved,  while  in  the  case  of  pati;!nts 
etherapy  elected  will  be  a  joint  decision  on  the  parts  of  St.  Elizabeth's 
sjital  and  Washington  Cytology  Unit. 

k   similar  study  is  projected  for  employees  and  patients  of  Freedman's 
s|Ltal.   Employee  participation  will  be  on  a  voluntary  basis.   Assuiiing 
e^iate  physical  facilities  and  administrative  clearances  are  obtained, 
sltal  and  clinic  participation  can  be  placed  on  a  routine  basis 
ajiabie  to  all  patients.   Recall  would  be  on  a  yearly  basis  and  fol -owup 
udes  again  a  cooperative  project. 

In  relationship  to  employees  of  HEW,  the  groups  at  Bethesda  and  N(jrth 
d louth  Buildings  in  downtown  Washington  have  been  examined  and  a  yearly 
call  program  continued.   Projected  plans  for  the  department  include  the 
.diiion  of  other  groups  of  female  DREW  employees  now  located  in  areas 
hdj  than  the  North  and  South  Buildings. 

xisting  teaching  facilities  within  the  Washington  Cytology  Unit  are  to 
expanded  for  an  accelerated  teaching  program  both  for  local  personnel  as 
lljjas  for  those  referred  from  other  laboratories.  It  is  anticipated  that 
til  vaginal  cytology  will  be  expanded  within  the  coming  year  particularly 
thregard  to  bronchial  cytology.  Plans  include  incorporation  of  sputum 
tqogy  as  part  of  the  Uranium  Miners  Health  Survey. 
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Ih.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 


None 


NO  ENTRIES  FOR  ITEMS  15,  16  and  17. 
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Field  Investigations  and 

2,'    Cancer  3*  Demonstrations  Branch 

'  INSTITUTE  OR  DIVISION  .  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environmantal  Field 

I).,    Studies  Section 5« 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6,   Weekly,  Monthly  and  Quarterly  Reports  for  Cytology  Section,  General 
PROJECT  TITLE     g^d  Environmental  Field  Studies  Sections 

7.1   Miriam  O'Leary 

[  PRINCIPAL  INVESTIGATOR 

Pope  A.  Lawrence,  Samuel  C.  Ingraham,  II,  M.D, ,  B,E.  Carroll,  B.K.  Milmore,M.D. 

OTHER  INVESTIGATORS 


8. 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
ISONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
:N0.(S)  IF  WITHIN  NIH). 


None. 


0. 1  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

1)  To  provide  for  the  Chief,  Field  Investigations  and  Demonstrations 
Branch,  the  Chief,  National  Cancer  Institute  regular,  periodic  summaries 
of  the  individual  field  project  operations  and  of  the  total  activities 
of  the  Field  Studies  Sections. 

2)  To  help  keep  the  Heads  of  the  Cytology  Section,  General  and 
Environmental  Field  Studies  Sections  currently  informed  of  progress 
in  the  individual  field  projects  and  of  activities  of  the  several 
Field  Investigators. 

(Use  reverse  and  additional  peiges,  if  necessary) 
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3)   To  have  on  hand  current  summaries  of  total  program  operations  of  the 
Field  Studies  Sections  and  Cytology  Section  in  order  to  have  accurate 
information  available  for  answering  inquiries  and  for  program  planning. 

B.  Methods  Employed 

It  is  a  direct  job  assignment  of  the  principal  investigator  to  obtain 
monthly  reports  of  field  operations  from  the  Field  Investigators.   From  the 
plus  information  from  interoffice  memoranda,  letters   telephone  conversatlc 
trip  reports,  special  reports,  instructions  from  the  Section  Heads  converb 
tions  with  visiting  Field  Investigators  and  other  sources  the  Investigator 
abstracts  pertinent  information,  compiles  it  sequentially  and  composes 
weekly,  monthly  and  quarterly  reports  of  the  Section  program  activiies. 

C.  Major  Findings 

1)  Twelve  (12)  annual  reports  and  four  quarterly  reports  were  preparer 

2)  As  required  has  furnished  weekly  summary  reports  of  activities  of  i 
the  Sections  for  report  to  Director  cf  the  Institutes. 

3)  Data  from  the  monthly  and  quarterly  reports  plus  special  ad  hoc 
reports  from  the  Field  Investigators  are  used  in  preparing  the  Annual 
Project  Reports. 

D.  Significance  to  National  Cancer  Institute  Program 

Within  the  Field  Studies  Sections,  the  weekly,  monthly  and  quarterly 
reports  are  an  important  factor  in  assaying  work  of  the  Field  Inves':igator 
progress  of  the  individual  projects  and  planning  of  program  activities  for 
future  projects. 

The  weekly,  monthly  and  quarterly  reports  also  keep  the  Chief,  Field 
Investigations  and  Demonstrations  Branch  currently  informed  of  E&d  Cytolog 
and  Field  Studies  Sections  activities  and  the  weekly  reports  help  keep 
the  Director  of  the  National  Institutes  of  Health  informed. 

E.  Proposed  Course  of  the  Project 

The  weekly,  monthly  and  quarterly  reports  of  the  Field  Studies  Sectio: 
are  a  continuing  activity. 
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[U*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  QRGANIZATKMIS,  PROVIDING  FUNDS,  FACILITIES,  CB   PERSOHNEL 

!  FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(s): 


None. 
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SERIAL  NUMBER 

Field  Investigations  and 
)^  Cancer  3,  Demonstrations  Branch 

INSTITUTS  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

l.  Cytology  Section  c^  Madison,  Wisconsin 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 

j  Study  of  Cytology  as  a  Means  of  Uncovering  Cervical  Cancer  on  a  Mass  Basis. 
PRO^CT  TITLE  ~! 

7      Drs.  William  D.  Stovall,  Paul  Calabresi^  and  R.  F.  Kaiser 


PRINCIPAL  INVESTIGATOR 


Dr.  Samuel  C=  Ingraham,  II. 
OTHER-  INVESTIGATORS 


).  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


j 
3. f  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

This  study  is  designed  to  explore  the  feasibility  and  practica- 
bility of  bringing  the  cytologic  procedure  to  rural  women  in  a 
twelve-county  area  (3  additional  counties  are  to  be  added  shortly) j 
utilizing  physicians  to  gather  the  necessary  specimens  and  submit 
them  to  a  central  laboratory  for  interpretation.   The  study  will 
provide  data  for  comparison  of  vaginal  aspiration  and  cervical 
aspiration  smears.   In  addition,  the  study  will  provide  data  on 
the  prevalence  and  incidence  of  carcinoma- in- situ  and  invasive 
cervical  cancer  in  a  rural  population  of  approximately  350,000  (total) 


(Use  reverse  and  additional  pages,  if  necessary) 
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A.  Objectives  (Cont'd) 
with  109,000  women  over  21. 

B.  Methods  Employed 

Through  a  cooperative  arrangement  between  the  University  of 
Wisconsin  Medical  Center  and  the  Branch  a  project  has  been  established 
which  will  provide  study  material  and  laboratory  interpretation  oJ 
vaginal  and  cervical  smears.   The  study  is  under  the  direction  of 
Dr.  William  D.  Stovall  of  the  University  of  Wisconsin  with  technical, 
administrative  and  professional  staff  being  provided  by  the  National 
Cancer  Institute.   Laboratorv  space  and  its  maintenance  is  provided 
by  the  University.   Supplies  and  equipment  necessary  to  the  study  are 
being  supplied  by  NCI. 

The  actual  staff  at  this  time  consists  of  a  Field  Investigator 
from  NCI  (Senior  Assistant  Surgeon  U  S.P.H.S.)   a  chief  cytology 
technician,  six  fullv  trained  screening  technicians,  two  technicians 
in  training,  one  laboratory  helper,  and  two  clerk- typists. 

C.  Procedure 

The  results  of  the  smears  are  reported  directly  to  the  local 
physician.   Mild  atypicallties  are  followed  by  subsequent  smears, 
Cytologically  positive  and  suspicious  cases  are  advised  to  have 
biopsies  performed.   Tissue  specimens  may  be  sent  to  our  laboratory 
or  to  any  pathologist  the  local  physician  chooses.   In  all  cases 
we  request  a  complete  report  and  a  tissue  slide  from  the  pathologist 
for  our  records.   The  data  obtained  is  recorded  in  the  appropriate 
medical- statistical  form  1819-9  employed  by  the  other  cytology  units 
and  microfilmed  for  coding  in  Be^hesda. 

D.  Major  Findings 

The  unit  completed  its  organizational  activities  and  began  actual 
operation   ^  July  26   1956.   At  the  present  time,  3017  cases  have 
been  screened.   Fifteen  cytologlcallv  positive  cases  have  been  reported 
and  ten  of  these  have  been  confirmed  by  biopsy.   The  remaining  five  have 
not  yet  had  a  tissue  diagnosis. 

E.  Proposed  Course  of  the  Project 

A  three  to  five  year  program  is  planned  (appropriations  permitting). 
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11*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSONNEL 
FOR  1HIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

University  of  Hisconsin  Medical  Center,  Laboratory  of  Hygiene 
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Field  Investigations  and 
3,  Demonstrations  Branch 

LABORATORY,  BRANCH,  OR  DEPARTMENT 


5,    Louisville  &  Jefferson  Co. ,  Ky= 
SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Study  of  vagiBal  and  cervical  exfoliative  cytology  as  a  method  of 
finding  cervical  and  uterine  cancer  (Louisville,  Kentucky) 


Cancer 

INSTITUTE  OR.  DIVISION 

Cytolo'gy  Section 

PROJECT  TITLE 

Dr.  James  E.  Parker  and  Dr.  James  C.  Drye 

PRINCIPAL  INVESTIGATOR 

Dr.  William  M.  Christopherson  and  Dr.  S.  C. 

Ingraham 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.   Objectives 

1)  to  provide  comparative  cervical  and  uterine  incidence  and 
prevalence  data  on  a  major  population  group  with  special  reference 
to  racial  and  economic  status 

2)  to  provide  data  on  the  15-20  age  group  which  is  not  now  availahle 

3)  to  correlates-  tissue  studies  with  results  of  the  exfoliative 
cytology  findings  on  this  population 

k)     to  determine  how  an  exfoliative  cytology  laboratory  can  become  a 
self-supporting  community  medical  diagnostic  service 

(Use  reverse  and  additional  pages,  if  necessary) 
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A.   Objectives  (Cont'd) 

5)   to  give  special  consideration  to  a  cost  study  as  applied 
to  a  connnunity  screening  program. 

E.   Methods  Employed 

1)  Under  the  direction  of  the  Department  of  Pathology^  University  of 
Louisville  Medical  School  and  the  Tumor  Board,  Medical  Center,  Univer- 
of  Louisville,  cervical  smears  will  be  obtained  by  the  swab  method, 
prepared  and  examined  according  to  the  usual  Papanicolaou  technique 
on  the  adult  female  population.   All  smears  will  be  screened  and 
checked  by  technicians  with  a  pathologist  reviewing  all  suspicious 
slides  and  making  the  final  diagnoses.   All  suspicious  or  positive 
cases  will  have  tissue  studies.   Suspicious  cases  will  be  followed 
regularly. 

2)  The  cases  found  to  be  positive  by  biopsy  will  be  treated  or  ref er>  d 
for  treatment 

Statistical  procedure 

(a)  History  card  designed  by  National  Cancer  Institute  will  be 
completed  on  each  patient  smeared 

(b)  Recall  of  all  patients  who  are  questionable  -  repeat  or  biopsy. 

(c)  Recall  at  one  year  of  all  those  smeared 

(d)  Transfer  of  all  data  to  punch  cards  for  tabulation 

(e)  Report  to  be  prepared  annually  and  will  contain  customary 
data  for  this  type  study. 

Population  -  There  are  200,000  women  over  20  years  of  age. 
About  13%  are  non-white. 

C.   Major  Findings 

This  program  was  initiated  September  1,  1955  and  officially  receive 
the  endorsement  of  J.  Murray  Kinsman,  Dean  of  School  of  Medicine  on 
September  2.  1955.   Subsequently ^  all  organized  medical  groups  in  the 
State,  county  and  city  concerned  with  this  type  of  activity  have  given 
official  approval  of  the  study.   Cooperating  groups  sponsoring  the 
program  are  State  Division  of  tbe  American  Cancer  Society  and  the 
Kentucky  State  Department  of  Health, 
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C.  Major  Findings  (Cont'd) 

The  actual  screening  of  slides  began  on  April  4;,  1956,   There  have 
been  4,590  patients  screened  by  October  31,  1956,   Among  the  suspicious 
smears  subsequent  biopsies  have  shown  intra-epithelial  carcinoma  in 
thirteen  patients  and  infiltrating  carcinoma  in  five  patients, 

D.  Significance  to  National  Cancer  Institute 

The  results  of  this  study  will  add  to  the  information  being  obtained 
in  other  cytological  studies  which  is  necessary  to  establish  statistically 
significant  facts  in  cytology  before  it  can  be  recommended  for  mass  use 
ias  a  cancer  screening  method.   It  will  provide  a  means  of  professional 
education  in  the  use  and  reliability  of  cytology  in  the  general  practice 
|of  medicine. 

|e.  Proposed  Course  of  Project 

The  study  is  organized  to  continue  3  to  5  years  with  the  ultimate 
taim  of  becoming  a  permanent  community  supported  diagnostic  service. 
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3-.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  TEIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
I   INDICATE  SERIAL  HO.  (S): 

University  of  Louisville  School  of  Mediciiie,  State  Division  of  Americai 

Cancer  Society j  Kentucky  State  Department  of  Health. 
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la.   National  Cancer  Institute        3,  Field  Investigations  and  Demonstrations 
INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

I'lj.,   Administrative  Services  5.  -  - 

SBCTICH  OR  SERVICE  LOCATION  (IF  OOSER  THAN  BETHESDA) 

Variety  of  administrative  management  functions  in  connection  with 

6,  operation  of  the  Branch 

HROJBCT  TITI£  ■ 

7.  Owen  W.  Scott 

PRINCIPAL  INVESTIGATOR    ~~  ~~     '  ' 


Q.   P°^°Jijy.'^-  Mathews  and  Iris  Riggs 
OTHER  INVESTIGATORS 


9'  IF  OBIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WiraiN  NIH). 


None 


lO.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

To  formulate  and  be  responsible  for  the  fulfillment  of 
specialized  administrative  services  as  they  apply  to  the  operation 
of  the  several  sections  of  the  Branch  --  Office  of  the  Chiefs 
Environmental  Field  Studies,  General  Field  Studies ,  Grants ,  Nursing, 
Epidemiology  and  Cytology  Sections . 

B.  Methods  Employed 

Participates  and  takes  action  on  administrative  requests  of  • 
all  types  emanating  from  sections  of  the  Branch,  working  out  plans 
for  the  expansion  and  modification  of  medical  field  studies,  such 
as  recruitment,  writing  and  reviewing  job  descriptions,  reassignment 
and  promotion  of  personnel,  obtaining  supplies  and  equipment,  adjust- 
ment of  space  and  facilities,  supplying  information  and  advice,  and 
related  ma.t.+.ers. 
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Calendar  iear  1951 


SERIAl,  NG.  NCI5I6; 


Assiste  in  the  detailed  admlniotr&tive  direction  of  the  cytology 
study  centers  being  eotablished  in  widely  separated  areas  of  the  country, 
as  well  as  the  continuing  proper  adminietrative  functioning  of  the  Cancer 
Investigation  Unit  at  Memphis,  Tennessee. 

Provides  advice  and  instruction  to  secretaries  ar.d  other  personnel 
of  the  Branch,  both  central  and  field  units,  in  the  proper  methods  of 
dealing  with  administrative  matters  such  as  preparation  of  requisitione, 
Initiation  of  personnel  actions,  preparation  of  correspondence,  travel 
requests,  etc.,  which  necessitates  occasional  travel  to  the  field  units. 

Maintains  records  for  allotment  balances,  transfer  and  dispOBltion 
of  property. 

Participates  in  the  formulation  end  compilation  of  epecial  and 
periodic  reports  and  directives. 
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jll^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
I     OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACIKCTIES,  OR  PERSONNEL 
!     FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO* (S): 


None 
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Field  Investigations  'k   Deraons trations  Branch 
a  i  Cancer  3.  ^'^'^   Division  of  Special  Health  Services 

'  INSTITOrfl  Oft  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environmental  Field 
It.;  Studies  Section  5,  Salt  Lake  City_,  Utah 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

6i  Study  of  the  cancer  experience  of  Non-Uraninm  hard  rock  miners  in  the 
I'  PROJECT  TITLE  Rocky  Mountain  area, 

7j,  Miss  j'arian  ErJgvgCa  Dr„  J.  W.  Egan^,  and  P.  A.  LaT;rrence 
I  PRINCIPAL  IWVESTIOATOR 


8  J; 


jeniardn  Carroll 
OTHER  INVESTIOATQRS 


9'  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
i  ELSEWHERE  IN  THE  PUBLIC  HEAI/IH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
!  80NNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO»(S)  IF  WIIHINNIH). 


None. 


0^  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

:     1)  To  evaluate  the  prevalence  of  cancer  of  the  lung  ar'iong  underground 
I     non-uranium  rainers  in  the  Roclcy  I'lountain  area. 

2)  To  determine  if  a  correlation  exists  between  the  levels  of  radon  in 
non-uranium  mines  and  the  occurrence  of  lung  cancer,  and  other  causes 
of  death. 


(Use  reverse  and  additional  pages,  if  necessary) 


Calendai^l  Yt;«^   1956  noi-io^ 

SERIAL  NO. 


I 


10.     PROJECT  DESCRIPTION   (GOMT. ) 

(B)  Methods  S-.ployed 

1)  Assenbly  of  occupational,  medical  and  vital  statistics 
information  on  a  co.'Jiposite  j:roup  of  hcird-rock  miners  with 
at  least  1$   years  of  underground  working  experience  in  non- 
uranium  mines  in  the  Rocky  "ountain  States. 

2)  Collation  and  medical  statistical  analysis  of  the  collected 
data  vrith  particular  emphasis  on  lung  cancer  cases  and  deaths 
that  may  be  discovered, 

3)  Collection  of  environmental  data  with  respect  to  underground 
radon  concentrations  in  the  selected  non-uranium  mines  (is  being 
done  by  the  Occupational  Health  Program  Field  Station  in  Salt 
Lake  City  in  cooperation  with  the  State  Health  Departments  of 
Colorado,  Utah  and  New  Mexico), 

(C)  Major  Findings 

1)  It  has  been  established  that  radon  concentration  in  the 
air  of  man,/  of  the  hard-rock  mines  in  the  Rocky  Mountain  area 
appreciably  exceed  the  Maximum  Permissible  Concentration  as 
recommended  by  the  National  Committee  on  Radiation  Protection, 

2)  During  the  early  part  of  19^6  the  work  of  reviewing  personnel 
records  of  one  of  the  larger  metal  mining  com.panies  in  the  West 
was  completed.  The  total  number  of  records  reviewed  was  approxi- 
mately 73 J, 000,  This  review  yielded  a  group  of  1,766  vxorkers  who 
had  completed  a  minimum  of  15  years  underground  some  time  between 
1937  and  I9I48.  As  of  Septeiaber  1,  19^6,  it  is  kno^m  that  761 
deaths  had  occurred  in  the  group.  Death  certificate  data  were 
abstracted  on  7^1  of  these  deaths.  So  that  relative  frequency 
data  might  be  compiled  a  control  group  of  deaths  was  selected 
consisting  of  individuals  who  resembled  the  study  group  in  age, 
time  of  death  and  residence,  but  not  in  occupation.  Hospital 
physicians'  records  were  reviewed  in  opder  to  obtain  histological 
verification  of  cnncer  diagnoses, 

(D)  Significance  to  Cancer  Research 

1)  Data  on  human  beings  exposed  to  a  potentially  carcinogenic, 
radioactive  environment  will  be  compiled  and  so  become  available 
for  possible  use  in  cancer  control.  At  present,  such  information 
is  extremely  scarce.   Limited  studies  ofi  mining, communities  in 
Europe  have  revealed  high  incidence  of  lung  cancer  in  miners 
working  in  mines  containing  radioactive  dust  and  gas.  Extensive 
animal  experiments  in  E\irope  and  the  Americas  as  well  as  obser- 
vations made  on  humar.  beings  inadvertently  exposed  to  excessive 
radiation  over  prolonged  periods  of  time  have  established  beyond 
doubt  that  ionizing  radiation  causes  cancers  in  animals  and  in 
people. 
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PROJECT  DESCRIPTION   (COiJT„) 

(D)  (cont,) 

2)  In  addition,  this  study  may  yield  not  only  information 
regarding  levels  of  radiation  which  are  harmful  but  also 
levels  of  radiation  in  which  miners  may  work  and  suffer  no 
harmful  effects.  This  information  would  be  of  value  in 
establishing  recommendations  for  the  uraniujn  mining  industry^ 

(E)  Proposed  Course  of  Project 

1)  The  data  obtained  is  now  being  analyzed  by  the  life  table 
method  relative  frequency  data  will  also  be  compiled, 

2)  Consideration  is  being  given  to  a  control  study  in  the 
potash  mines  of  New  Mexico o 

3)  Measurement  of  environmental  factors  within  the  mines 
will  be  carried  out  by  the  occupational  health  program  of 
the  Division  of  Special  Health  Services. 

k)     Program  is  being  developed  for  following  the  surviving 
group  for  mortality  and  causes  and  also  for  major  morbidity « 
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RESEARCH  /"Y 

REVIEW  &  APPROVAL  /~7 
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ADMINISTRATION        /~7 
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lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
!     OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOHNEL 

FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 

INDICATE  SERIAL  HO ♦(S); 

None. 
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national  Cancer  Institute       3^  Field  Investigations  &  Demonstrations  Branch 
INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

JMnrsing  Section 5-   Building  T-6 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

;De'.  ::  :..  :it  of  an  effective  Cancer  ITvirsing  Consultation  Service  through 
PROJECT  TITLE    integration  of  cancer  in  the  program  of  each  specialized 
consxn.tant '  s  program. 

[   F.  Ruth  Kahl 

PRINCIPAL  INVISTIGATOR  ' 

lass  Mattie  Brass^  Division  of  Puhlic  Health  Nursing,  lom  State  Department  of 

fealth_j_and_consuita,nt^stafi___^_________^^____^_ «__.-.__,>.__>_______. 

S«HER  INVESTIGATORS 

|F  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
jflSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
ilONNEL,  FACILITIES  OR  FUNDS),,  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
'fO.(S)  IF  WITHIN  NIH).  Ito3,mre  of  any  similar  project  - 


pOJECT  DESCRIPTION  (SEE  INSTRUCTIONS)? 

*  Qbjegtivs  ( iBgaegjiate ) 

To  determine  whether  an  effective  specialized  nxirsing  consvLLtation 
service  (cancer),  is  possible  without  the  appointment  of  a  consultant 
1   specifically  prepared  and  assigned  to  the  specialized  field. 


Objective  iUmc(  Rangje) 

Improvement  as  well  as  extension  of  PEN  services  to  cancer  patients. 

Methods  Emplc^ed 

1)  Through  personal  interviews  and  group  conferences  secxired  (continued) 
(Use  reverse  and  additional  pages,  if  necessary) 


10,  PROJECT  DESCRIPTTON  (continiied)  NCI-loU 


SERIPL   NUMBEi ' 

B.  Methods  Eaiployed  -  contln\ied  from  page  one  (Paxt  A.) 

recognition  of  cancer  as  it  cut  across  each  field  of  specialization  ai 
consequently  secured  the  acceptance  of  each  consultant  of  her  reapooBjiim 
in  relation  to  cancer  nxirsing^ 

2)  Preparation  by  each  consxiltant  of  a  listing  of  services  (relating  to  mot: 
nursing)  vrtilch  she  is  prepared  to  give. 

3)  One  day  institute  for  all  Pvibllc  Health  nurses  in  the  State  held  day  rrj^ 
to  the  oeffting  of  their  State  Public  Health  Aseociation.  This  meagui  ca> 
served  time  eund  expense  for  all  concerned  and  permitted  a  good  attend  k^ 

h)  Preparation  by  the  State  Consultant  group  of  a  special  record  in  vhic 
nurse  could  record  patients  referred  to  medical  care  on  svispicion  of 
possibility  of  cancer,,  together  with  the  subeequent  diagnosis.  The  r 
form  was  then  adopted  and  put  into  use  by  the  local  Public  Health  ma:.. 

C.  Major  Findings 

At  the  begiiming  of  1956  evaluation  of  the  activities  indicated  l)  that  >'•' 
consultant  had  made  some  contribution  to  the  cancer  constiltation  service, 
each  one  felt  that  she  could  and  should  do  more^  2)  in  spite  of  scane  mis: 
standing  as  to  the  purpose  and  vise  of  the  new  record  of  patients  referr« 
medical  care,  there  was  evidejice  that  60  such  referrals  were  made  and  ti:  .. 
of  these  patients  referred  were  diagnosed  as  having  cancer;  3)  the  need  ar » 
more  objective  means  for  determine  both  extent  of  nursing  consultation  ir- ■•■ 
and  the  probable  effect  of  such  services  on  the  activities  of  the  local  ; 
Health  nurses  and  k)   the  consensxxs  was  that  the  effectiveness  of  such  aiii.^- 
grated  cancer  nvirsing  consxiltation  service  was  dependent  tipon  some  perl(  ic 
stimulation  by  some  one  with  specialized  luiowledge  and  interest  in  the  :ald. 

Forms  as  suggested  in  item  3)  were  developed  with  seme  assistance  fron  -e 
principal  investigator  and  put  into  use. 

A  report  of  the  project  to  date  was  rough  drafted  by  the  principeil  inve  i- 
and  sent  to  other  investigator  for  additions  and  corrections  as  indicat« ,  j-* 
it  was  believed  that  a  Joint  report  might  be  of  benefit  to  other  direct »  d 
nursing. 

D.  Significance  to  the  Program  of  the  Institute 

The  need  for  more  Public  Health  nursing  services  to  cancer  patients  and  «' ''' 
case  finding  is  widely  recognized.  However  State  budgets  do  not  permit  t' 
appointment  of  a  Cancer  Nursing  Consultant,  nor  is  there  an  available  s  -j 
qvjalified  nurses  for  such  positions.  This  project  was  attempted  as  a  n  r 
meeting  the  need  in  one  State. 

E.  Proposed  Course  of  Project 

A  second  evaluation  and  future  planning  conference  is  being  held  as  thi  tc^ 
goes  to  press. 
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12.  BUDGET  DATA: 


ESTIMAl'KU  OBLIGATICNS 

MAN  YEARS 

DIKBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTTTER  TOTAL 

FY' 57  ^^'^^^ 

$15120 
BUDGETED  POSITIONS 

16,770 

1/2    -     1/2 
PATIENT  DAYS 

PROT 

OTHER 

TOTAL 

1/2 
FY' 57 

0 

1/2 

0 

113.  BUDGET  ACTIVITY : 

RESEARCH  /"T 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /~T 


ADMINISTRATION 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


d 


\lk.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE >  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(S): 


m  mmMB  f«  tmiss  2,5-,  16  axus.  17. 
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Part  A.  Project  Description  Sheet 


1.  wci  -  165 


2. 


Natioijal  Cancer  Institute 
INSTITUTE  OR  DIVISION 


SERIAL  NUMBER 


3«  Field.  ILavestisations  & 


k.     Nvirsing;  Section 


SECTION  OR  SERVICE 


LABORATORY,  BRANCH,  OR  DEPi 


5.      Eiii3..ding  T-6 


LOCATION  (IF  OTHER  THM"Mi 


Consultation  to  MSaryland  University  Hijrsing  Faculty    Re:     Frepa 
6,     Cancer  Work  Conference 


PROJECT  TITLE 


7.     yhr}/  M.  Bouaero  /igenes  E.  Cantwell 


PRINCIPAL  INVESTIGATOR 


3. 


OTHER  INVESTIGATORS 


).  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  D< 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  1 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERi; 
NO.(S)  IF  WITHIN  NIH). 


10.  PR( 
B. 


:).  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A,  Objective 

To  assist  in  formulating  socie  basic  plans  for  a  Cancer  Work 
or  Institute  to  be  held  by  the  University  of  Maryland.  School 

B,  Methods  Employed 

1.  Joint  conferences  i/ere  held  by  Uxe  Ilurslng  Section,  F.I.] 
and  representatives  from  the  University  of  I^feryland  to  c. 
jectives,  discuss  ccriimunity  resources,  and  to  decide  on  1 
type  of  conference. 

(continued) 
(Use  reverse  and  additional  pages,   if  necessar 


^JECT  DESCJmriCN  (continued)  NCI-I63 


SERIAL  NUMBE 
Methods  Employed  -  continued  ftrom  page  one  (Part  A.) 

2.  Two  days  were  spent  ut  University  Hospital  for  observation  of  clinical  ra 
and  planning  discussion. 

Significance  to  Cancer  Nursing 

The  development  of  eua  ongoing  pirogrtun  to  increase  cancer  knowledge  amoog  tb«^ 
and  graduate  nurses  at  University  Hospital  wo\ild  stlniulate  intTest  reaulti: 
better  care  to  the  cancer  patient  and  greater. utilization  of  /ailable  fticl].„ 

Propoeed  Course  of  Project 

To  assist  in  planning  a  two-day  institute  for  nvtrses  to  be  followed  by  a  seiji 
workshops  vhidh   wovild  include  other  hospital  disciplines. 
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mi 


i^s 


SERIAL  NUMBER 


FY' 57 


ESTIMAl'KU  OBLIGATICMS 

MAN  YEARS 

DIBECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

,  $3^760 

BUDGETED  POSITIONS 

^,510 

1/3     -  '-.  1/3 
PATIENT  DAYS 

PR<ff 

OTHER 

TOTAL 

2/3 

0 

2/3 

0 

FY' 57 

13.  BUDGET  ACTIVITY; 

RESEARCH  /~~7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /'~7 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /TJ 


ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO»(S)! 


Sdiool  of  H'Uffi'siKJig 


NO  EKffilES  FCK  ITEMS  15„  I6  and  17 


(Use  reverse  and  additional  pages,  if  necessary) 
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fekt  A.  Project  Description  Sheet  1.   MCI  -  166 

SERIAL  NUMBER 


2  J,  National  Cancer  Institute      3«  Field  Investigations  &  Deraonst  rat  ions  Branch 
'  INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

*.j  NursiniE  Section 5.    Building  T-6 

I  SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

j  Development  with  facnilty  of  School  of  Hijrsing^  University  of  Tennessee  of  a 
I  study  to  measure  effectiveness  of  an  educational  program  in  cancer  nursing 
S.I  for  faculties  in  schools  of  nursing  in  Tennessee. 
PROJECT  TITLE 

J  ,\     Mary  M.  Bouser ___,,.__-______--._.______________««,.»»._,__«_.____^^ 

t  PRINCIPAL  INVESTIGATOR 

0!IHER  INVESTIGATORS 

^  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DCm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH).       Kone  loiovm 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

The  Itoiversity  of  Tennessee  School  of  Nursing  has  beea  conducting  ^rork  con- 
ferences in  cancer  nursing  and  other  areas  for  nurse  facialty  members  and  other 
nursing  personnel  in  the  State  of  Tennessee,  The  University  of  Tenn.  School 
of  Nursing  is  interested  in  trying  to  determine  the  carry-over  and  effective- 
ness of  this  type  of  education  in  contrast  to  an  on-going  program  of  in-service 
education.  They  would  like  to  set  up  a  study  to  evalxjate  the  effectiveness  of 
these  two  methods  in  terms  of  effecting  constructive  changes  in  performance. 

A.  Objective 

To  determine  the  effectiveness  of  certain  methods  of  assisting  nurse 

faculty  members  to  iHi>rove  their  attitudes,  knowledge  and  vinderstanding 

/  ^  ,,j^j   ..       4«       —  \   (continued) 

(Use  reverse  and  additional  pages,  if  necessary)  "• 


).  PROJECT  DESCRIPTICN  (continued)  NCI-I66 


,  SERIAL  NTJKB:.' 

A.  Objective  -  continued  from  page  one  (Part  A.)  1 

of  cancer  nursing  eiad  the  extent  to  which  these  Imprarvements  are  evidenced  i:  -^ 
Instractlonal  plans. 

3.  Methods  Employed 

Faculty  members  in  the  schools  of  nursing  are  a  more  stable  type  of  populatlc  ts', 
stTidy  purposes  than  are  nurses  engaged  in  other  fields  of  nursing  such  ar  r— 
duty,  private  duty  anA   field  nvursing.  Therefore  It  was  considered  advlst 
thls  study  for  f&cxilty  members  since  it  was  felt  that  they  would  be  able  • 
educational  sessions  more  regularly. 

It  was  proposed  that  the  schools  of  nursing  be  divided  into  two  groups,  •;. 
possible.  All  schools  would  receive  pre  emd  post  tests  and  pre  and  post  evu 
of  instructional  plans.  One  group  would  be  given  a  work  conference  such  as  • 
University  of  Tennessee  has  been  conducting.  The  second  group  would  have  a 
on-going  in-service  education  program.  If  a  third  groxrp  could  be  arranged, 
would  receive  only  the  pre  and  post  testing  and  evaluation. 

This  study  is  still  in  its  preliminary  planning  stage.  The  nursing  faculty  aii 
University  of  Tennessee  are  now  attempting  to  develop  it  and  to  determine  tb  r  I 
population  for  the  study, 

C.  Significance  to  C^ncrr  :r\jrsing 

Since  nvirsing  has  long  made  use  of  the  conference  method  for  reftresher  coutf 
would  be  helpful  to   know  how  well  this  type  of  educational  program  cooipar«8  • 
the  in-service  program  proposed  in  this  study. 
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13.  BUDGET  ACTIVITY: 

\  RESEARCH  /~7 

REVIEW  &  APPROVAL  I~~T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE [Tf 


jU*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CK  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO ♦ (s ) : 

Uaiveraity  of  Tssiassee 


KG  EIJTEIE3  FOR  TZEm  1.5;,  I6  a,nd  1?. 
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1.        NOI    -     .167 


SERIAL  NUMBER 


Katicnal 

Caneer  Institute 

INSTITUTE  OR  DIVISION 

Kursin;? 

Section 

SECTION  OR  SERVICE 


3-    Field  Iiivfjstigatioas  &  Demonstrations  Branc 


5. 


LABORATORY,  BRANCH,  OR  DEPARTMEOT 


LOCATION  (IF  OTHER  THAN  BETHESDA) 


Warwick 

Clinic  Studv 

roOJECT  TITLE 

Agnes  E 

Cantvj"ell 

PRINCIPAL 

INVESTIGATOR 

__Eosalie_ 

Peterson^  _F_._ 

Rutb^Kahlj 

.Ifery. 

Mt 

.epyseg- 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 

NO.(S)  IF  WITHIN  NIH). 

None 


PROJECT  DESCRIPTI<»<  (SEE  INSTRUCTIONS): 

To  conduct  a  pilot  sttuSy  on  all  post-hospitalized  cancer  patients  discharged 
from  the  Warvfick  Clinic  over  a  three-month  period;  each  patient  to  be  follot/ed 
for  a  period  of  one  year. 


io  To  learn  more  about  the  problems  cf  patients  which  may  detract  or 

delay  from  their  fullest  reliabilitatiou, 
2.  To  ascertain  the  extent  to  which  mjrsing  service  may  help  meet  such 

problem,s . 

(continued) 

(Use  reverse  and  additional  pages,  if  necessary) 


10.     PROJECT  nESCRIPTICa  (continued)  NCI-I67 

B.  Methc-ds  Employed 

Data  will  te   collected  through  home  visits  and  clinic  interviews.       | 

C.  Significance  to  Cancer  Nursine 

It  is  felt  that  a  study  of  this  kind  will  point  up  certain  information 
may  help  nursing  leaders  to  prepare  student  nurses  to  meet  the  probleas 
indlvidxial  cancer  patients  and  to  provide  supijort  to  the  patient  at  tbe 
it  is  most  needed. 

D.  Proposed  Course  of  Project 

Piellminarv  pifinning  conferences  have  been  held  emd  the  project  has  bw 
cleared  with  the  Director  of  the  Warwick  Clinic. 
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1 12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY.57  *''''° 

$750 
BUDGEi'ED  POSITIONS 

|li,5lO 

1/3     -    1/3 
PATIENT  DAYS 

m^ 

OTHER 

TOTAL 

2/3 

FY' 57 

2/3 

1113.  BUDGET  ACTIVITY; 

RESEARCH  7"~7 

REVIEW  80  APPROVAL  /~T 

I      BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /^ 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 777 


lU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACULTIES,  CB   PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  ..IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 


NO  ENTRIES  FCS  ITEMS  I5,  I6  and  17 . 
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1.        NCI  -  168 


SERIAL  NUMBER 


2\       NatioBal  Cancer  ]&i8titate 
'    INSTITUTE  OR  DIVISION 


3, Field  InvestigatiOBS  &  3DeBioiastrat:i 


N\jrslEtg  Seetioa 


LABORATORY,  BRANCH,  OR  DEPARTMENT 

5,  Bioilding  T-6 


SECTION  OR  SERVICE 


LOCATION  (IF  OTHER  THAN  BEHIESDA, 


61    ^  Amaual  Report 
PROJECT  TITLE 


71     F.  Rtttli  Kahl 


Breast  Self  Ikamlriation;     a  means  for  seeitt'iag  eaxlier 


of  "b 


1    PRINCIPAL  INVESTIGATOR 

Miss  Hazel  Dudley,  Director  of  Public  Healtli  Nursing, 

OTHER  INVESTIGATORS 


9  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 

I  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 

I  SONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 

'  NO.(S)  IF  WITHIN  NIH). 


1 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS )  l 

A.  Iramedlate  Objective 


To  learn  if  intensive  and  consistent  promotion  of  "breast  self  exa 
tion  "by  local  Public  Health  nurses  will  resal.t  in  earlier  diagnos 
breast  cancer. 

Long  Range  Olj'jective 

To  stiiaOate  interest  and  increase  Public  Health  services  to  all 
patients  since  intensive  ser\'-ice  in  one  area  inevitably  leads  to 
^presentation  of  other  needs. 

(continued) 

(Use  reverse  and  additional  pages,  if  necessary) 
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iRCJiilCr  DIISCRIITICN  (continued)  NCI-lbS 


D.     I.ethcds  Fc;;plcycd       ccntlnucd  frcni  ixi^e  one  (iuit  A.) 

First  Step: 

1 )  Local  Public  Health  nurses  will  be  encouraged  to  include  promotion  of  ^ 
self  examination  as  £in  integral  part  of  all  their  home  visits.  It  is  ft 
Public  Health  Nurse  mtiy  become  as  aware  of  the  importance  of  breast  se 
nation  as  they  now  are  awiire  of  the  importance  of  Immunizution. 

2)  Breast  self  examinetion  will  be  encouraced  us  t;n  essentl'l  health  hablti 
followed  throuchout  life  rather  than  uo  a  Dieuns  of  cancer  cise  finding 
understi  ndinji  of  the  desirable  procedure  should  a  Ixunp  or  thickening  b 
covered.  The  extent  to  which  women  accept  and  practice  this  health  hati 
be  ascertained  on  subsequent  visits. 

3)  At  the  end  of  a  ye.ir  the  nximber  of  Public  Health  nurses  and  other  voaelB 
to  be  following  the  practice  will  be  ascertained. 

k)  Necessary  steps  and  time  period  indicated  for  establishing  a  relation« 
the  intensive  promotion  of  the  health  habit  and  a  change  in  the  percen 
breast  cuncers  diagnosed  while  localized  will  be  determined  with  the  a 
of  the  biometrician  of  the  State  Tepartment  of  Health, 


t 


to J or  Findings 

Project  just  getting  under  way, 

Slenificg.nce  to  tlie  Program  of  the  Institute 

With  the  present  hi^h  mortality  for  cancer  of  the  breast  und  with  only  kkpi'i 
breast  cancers  bcinii  diacnosed  (Conn.  19*11-1951)  \ihile  loc^'.llzed,  it  is  Iittu 
that  we  learn  whether  this  situation  may  be  improved  by  illN  services. 

Proposed  Course  of  Project 

As  outlined  \mder  "B .  Methods  Employed" . 
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1.       MCI'  -       169 
SERIAL  NUMBER 


Hatloaal  Cancer  Institute 
INSTITUTE  to  DIVISION 


3.  Field  tovesti, 
LABORATORY,  B] 


tions  &  Deaionstri 


OR  DEP/ 


5. 


BiiildlBg  T°6 

LOCATION  (IF  OTHER  THAN  BEIHESDi 


SECTION  OR  SERVICE 

Preparation  for  fecreasing  Camcer  Ifcrsiag  Activities  tSiTcy^onst  t!ie 

Conaultaticaa  to  Hioraing  Bivisioiij,  Keatue^  State  Dapartmeat  of  Seal- 
PROJECT  TIlHiE 


Mary  M«  Bouser 

PRINCIPAL  INVESTIGATOR 


Bto'garet  McIaxa^Jlia^  Kiarsis^  Consulteat^  Region  III^  P.H«S. 

Lola  M.  Baiisonp  Chief  Etosiaig  ConsiJltant,  Hatiojml  Heart  lastitiote 

Rosalie  _I ._  .Petsrsoa^  i^?.®  .^^"ft;  ^J^jfJiL  .?^t?^ --E.® -_-^i^i  J^: 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EISEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  PUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH).  ^^^^^  Hanson  is  furEishiag  the  same  t^rpe  of  n-urj 
eonsiJltation  ia  heart  disease  as  this  office  is  furnishing  in  cancer,  i 
Miss  McLaiughlin  arranged  the  conference  and  will  continue  to  work  witii, 
raorslng  consialtants  fi'Cffli  the  caxicer  and  heart  institutes.  i 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS):  ! 

A,     Objective 

1.  To  determine  the  ^ctent  to  •which  cancer  aitrsing  is  at  present  1; 
incorporated  into  the  generalise?"  nursing  program  of  the  State 
Kentudcy. 

2,  To  set  up  an  in-service  training  program  in  cancer  nursing  for  i 
of  the  Kentucky  State  Health  Departjoent  nursing  staff.       1 

3«  To  plan  a  long  range  program  for  studying,  the  feasibility  of  de^, 
ing  a  hojne  care  program  for  cancer  patients  in  certain  selected 
counties  in  Kentucky. 

(continiJied) 


(Use  reverse  and  additional  pages,  if  necessary) 


(OJECT  DESCRIPTICW  (continued)  NCI-I69 

SERIAL  NUMBER 
.  ?vethcd3  l^  loyed 

1.  Prelliainaxy  Planning 

a)  A  Joint  conference  vns  held  in  Kentucky  In  which  representatives  ftrcB» 
tucl^y  State  Health  Deptirtmcnt,  Cancer  Nursing  Section^,  F.IoD.B.,  Bttr«  j 
Sectlan  of  the  National  Heart  Institute^,  and  Nursing  Consultant,  Btgl  jj 
participated. 

b)  Consideration  was  given  to  present  status  of  cancer  nmr-sing  in  tha  gent 
ized  program  to  serve  as  a  basis  for  planning  in-sei^ioe  education  naa. 
tension  of  the  cancer  nursing  program. 

c)  It  was  agreed  that  the  generalized  constLLtants  would  survey  their  ti\ 
deteraine  avalLable  facilities  which  co^uld  be  utilized  in  planning  tz  u 
of  their  present  cancer  program. 

d)  Areas  to  be  stressed  in  developnoent  of  plans: 

1.  Case  finding  and  prevention. 

2.  Referral  for  diagnosis  and  medical  care. 

3.  Cooiprehensive  nursing  care  including  rehabilitation. 

2.  Plans  for  Action 
a)  Revision  of  coding  for  recognition  of  services  now  given  in  chronic  it 
b)_  Integrate  cancer  int-o  general  program,  develop  increased  awaren»«»  dt 

activities,  in-service  education. 

c)  Itore  and  better  supervision,  increased  knowledge  and  sharpened  akillf 

d)  Better  utilization  of  present  facilities. 

*  Significance  to  Cancer  Nursing 

The  development  of  a  program  of  this  kind  should  proojote  a  mere  conscioua  ef  rtl 
improve  methods  of  esirly  case  finding,  referral,  follow-iqE>  car«  at  home,  aad 
tion  for  c;3Jicer  patients.  It  should  also  improve  euad  accelerate  working  rel/Ui 
between  private  physlclaiis,  hospital  personnel,  official  and.  non-official  ag':l« 
interested  in  healthy  ax2d  the  public  health  agency. 

D.  Proposed  Course  of  Project 

1.  To  f ■?llow  *^he  prelimina3:y  conference  with  an  in-service  education  progra  fc 
consultants  and  sttpe. ■►rising  nurses. 

2.  To  assist  the  State  Health  Departme-it  nursing  staff  to  detexinine  thtlr  c^ 
action  in  developing  a  better  cancer  nursing  program. 

3.  To  assist  In  setting  irp  pilot  studies  in  selected  counties  fcr  more  cooc 
entphasis  on  nursixig  care  of  the  cancer  patient. 
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ESTIMAl'ED  OBLIGATIQKS 
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DUtECT 

BEIMBURSEHENT 

TOTAL 

PROP  OTHER  TOTAL 

Y'57  13,760 

1750 

BUDGETED  POSITIONS 

124,510 

1/3   -     1/3 
PATIENT  DAYS 

PROP 

OTHER 

TOTM. 

2/3 
r57 

"" 

2/3 
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3k  identify  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACIUTIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO,(s):    HATK.IAL  HEART  BfSlTrUSS 

KINTUCKI  STATE  32ElPAR'3«ta  GF  HEALTH,  Dr/ISIOH  OF  FUBLIC   HEALTH  ' 


1^0  E?ITRIES  FOR  ITEiyiS  15,  I6  and  17 . 


(Use  reverse  and  additional  pages,  if  ziecessary) 
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PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

»'  A.  Project  Description  Sheet  1.   KCI  "  170 


SERIAL  NUMBER 


I  National  Caao'^r  Sjastitute  3 .  Field  Investigations  &  DemonstratiQixs  B-^aucki 
INSTITUTil  6R  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

f  Nigsing  Seefci^aa 5.   Building  T-6 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  OHAN  BETHESDAT 

Cancer  Kucslog  B'S-'liography _^ 


PROJECT  TITLE 


iPRIHCIPAL  INVESTIGATOR 

1  Rosalie.  !_._  JeJi^.sH^.  Jl»_ J^% i^^'^^„ if^l  Ji*. .^°H?-®iL ......... 

nHER  INVESTIGATORS 

i 
»    ^  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAIIJ5LS  RESEARCH  DONE 
SLSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
ro.(S)  IF  WITHIN  NIH).  .. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Annotated  tiTrjliograplii^  oa  articlas,  booLs,   Diilletins,  films  and.  other 
visiual  aids. 

A.  Objectives 

TaQ  oTajesfcivQ  cf  fcbls  project  is  to  compile  aa  cumotated  'bi'blic'grapliy 
en  printed  E£i.!;ei'ial  aa3  visiJal  aid.a  fcr  n'ursins  educators  in  "oasie  aiii 
advanced  msrsing  prt-osrams. 

3.     Methods  Bgrg'lo^v;ed 

The 
revievjisd 


10.  PROJECT  DESCRIPTICK  (continued)  HCI-I70 


SERIAL  NIWBER" 

C.  Significance  to  Cancer  Nursing 

Provides  references  for  nurses  which  may  "be  helpful  to  them  In  "both  praotii  ^ 
teaching  of  cancer  nursing. 

D.  Proposed  Covtrse  of  Project 

The  "bibliography  Is  distributed  to  the  1200  Nursing  Schools  In  the  cowrtri 
to  all  vmlversltles  offering  advanced  nursing  programs,  and  to  Indlvldial  b«| 
educators  and  administrators  upon  request. 

This  yeeu:  a  sxrpplement  to  the  bibliography  was  prepared.  A  revised  blbll jtj^ 
with  a  new  format  is  planned  for  next  yeeur. 
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Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  PT  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 


NO  EHTRIBS  FOR  ITEMS  15,  I6  aM  17- 
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SERIAL  NUMBER 


i.     National  Caaeer  tostltnte       3.  Field  Investigations  and  Demonstrations  Brant 
INSTITUTE  OR  DIVISION        "  LABORATORY,  BRANCH,  OR  DEPARTMENT 

».i  Nursing  Section 5.    Building  T-6 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIJSIESDAT 

>.  ^  Work  Conference  on  Evaluation  Tools 


PROJECT  TITLE 


f.  Rosalie  I.  Peterson j,  F.  Ruth  Kahl^  tery  M,  Bouser,  Agenes  Cantwell 
PRINCIPAL  INVESTIGATORS 


J  f?-"-  i2Flf _  S^c^J-  i  Consultant ) 
OTHER  INVESTIGATORS 


).  [IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
1  ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
;NO.(S)  IF  WITHIN  NIH). 

j 

"Unaware  of  ar^  similar  project 


).  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objective 

To  develop  tools  of  evaluation  of  cancer  nursing  in  the  basic  professional 

nursing  curriculum. 


Two  week  work  conference  held  semi-annually  at  N.I.H.  for  the  Cancer 
Nursing  Consultants  ftr-om  Boston  University,  U.C.L.A.;,  Skldmore  College 
and  Vanderhilt  University  -  which  schools  are  recipients  of  cancer  grants 
to  integrate  cancer  nursing  in  the  "basic  professional  nursing  curriculum, 
together  with  the  Nursing  Staff  of  F.I.D.B.  and  a  specialist  in  the  field 
(Use  reverse  and  additional  pages,  if  necessary)  (continued) 


10.  PROJECT  DESCRIPTION  (continued)  NCI -171 


1 


SEHl/ii  NUMBER"! 

B.  Methods  Eaplcyfd  -  continued  from  page  one  (Part  A.) 

of  evaluation  and  educational  research.  The  purpose  of  the  work  conferea-.. 
develop  and  refine  tools  of  evalxiation  designed  to  measure  (a)  nurse-patiei 
ship  in  the  care  of  cancer  patients,  (b)  the  nurse's  problem  solving  ablli' 
refine  the  Ceincer  Knowledge  Test  for  nurses. 

C.  Material 

A  tape  recording  of  a  nurse-patient  situation  is  used. 

D.  Major  Outcomes 

1 )  Itoderlylng  principles  and  basic  needs  of  people  to  be  used  for  measure  s  j 
determined. 

2)  Changes  in  stems  and  options  were  made  as  indicated  in  the  validatlot  tli 

3)  Accredited  schools  of  nvirsing  were  selected  on  a  stratified  sampling  bUj 
schedules  made  for  testing  the  nurse -patient  relationship  and  problea  l»| 
abilities  in  student  nurses. 

h)  An  analysis  of  the  results  of  the  Cancer  Knowledge  Test  given  to  apprqai 
10,000  student  nvirses  in  100  schools  of  nursing  provided  a  base  line  iiat 
the  student  nurses'  knowledge  in  cancer.  The  analysis  also  Indicated  «u 
weakness  and  strengths  in  the  teaching  programs  of  respective  schools  ?ji 
for  re-testing  the  students  in  the  same  schools  were  made  so  that  char  i  i 
student  knowledge  could  be  measured.  1 

E.  Significance  to  Rurslng  Section  -  F.I.D.B. 

The  tools  developed  in  the  work  conferences  will  aid  in  determining  stodet 
attitxides^  nttrsing  skills,  and  cancer  knowledge.  Evaluation  of  attltidee 
fore  were  based  only  on  a  subjective  scale .  These  tools  on  niorse-patient 
and  problem  solving  ability  will  make  it  possible  for  faculty  members  to  l(t| 
of  nurses  and  to  discover  individual  needs  of  students.  Such  teaching  sbcia 
in  greater  supportive  care  of  the  cancer  patient.  It  is  also  felt  that  ta'Wj 
cancer  will  increase  among  faculty  members,  nursing  service  personnel  and 
where  tests  are  administered.  This  should  reflect  in  earlier  case  flndliM  l«l 
sxirvlval  groups  and  greater  rehabilitation  of  patients. 

F.  Proposed  Course  of  Project 

1)  Refinement  of  present  tools  after  re-testing  in  schools  of  nursing. 

2)  Increase  the  number  of  schools  to  be  tested  -  doubled  if  possible. 

3)  Develop  other  tools  of  evaluation. 
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art  A.  Project  Description  Sheet  1.  NCl-172 


SERIAL  NUMBER 

Field  Investigations  and 
Cancer  3,   Demonstrations  Branch 

IHSnTUTi  6R  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

General  Field  Studies  Section    5,   Berkeley,  California 
SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETOESDA) 

To  further  test  the  finding  of  an  increased  risk  of  leukemia  subsequent 
to  infection  with  chicken-pox. 
-PROJECT  TITLE  '  ""^ 

John  E.  Dunn.;  Jr.  ,  M.D. 

PRINCIPAL  INVESTIGATOR 


CmiER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  D(MtE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO. (S)  IF  WITHIN  NIH). 

None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

It  was  found  in  the  case-control  study  of  children  dead  of  leukemia, 
being  carried  on  in  collaboration  with  the  group  at  Stanford  University, 
that  chicken-pox  was  a  much  more  frequent  disease  in  the  year  preceding 
leukemia  for  leukemic  children  than  for  the  controls.  This  was  not  true 
for  any  of  the  other  childhood  diseases.  This  finding  is  to  be  checked 
by  examining  a  group  of  chicken-pox  cases  for  subsequent  leukemia ^  using 
a  group  of  measles  cases  for  controls. 

B.  Methods  Employed 

Tbere  are  available  in  the  California  State  Health  Department  case 
(Use  reverse  and  additional  pages,  if  necessary) 


NCI-172  -  2  -  Calendar  Year  1956 

SERIAL  NO. 


B.  Methods  Employed  (Cont'd) 

reports  on  80,000  chicken-pox  cases  and  100  000  measles  cases  for  the 
years  1948-49.   Punch  cards  are  being  prepared  from  these  reports  to   » 
provide  an  alphabetical  listing  by  name,  sex,  age,  month  and  year  of 
onset,  and  health  jurisdiction.   Leukemia  death  certificates  for  five 
years  subsequent  to  these  diseases  will  be  checked  against  these 
alphabetical  listings  to  determine  the  leukemia  mortality  rates 
following  the  two  diseases.   The  case-control  study  indicates  that 
chicken-pox  increases  the  risk  of  leukemia  at  least  5  times  in  the 
following  year,  and  if  this  is  true  the  population  groups  are  large 
enough  to  assure  finding  a  significant  difference. 

It  will  also  be  of  interest  to  learn  whether  the  increased  risk 
of  leukemia  resulting  from  chicken-pox,  if  this  is  true,  is  compensated 
for  by  a  deficit  after  the  first  year.   Does  chicken-pox  activate 
incipient  disease  or  is  the  increased  risk  over  and  above  the  normal 
risk? 

C.  Major  Findings 
None  as  yet. 

D   Significance  to  Cancer  Research 

In  view  of  current  interest  in  viral  causation  of  experimental 
leukemia  in  animals,  the  finding  of  a  viral  disease  associated  with 
the  occurrence  of  leukemia  in  humans  would  be  most  interesting 

E.   Proposed  Course  of  Project 

This  will  depend  on  the  conclusiveness  of  the  findings. 
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DIBBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

»3j760 
PY.57 

170 
BUDGETED  POSITIONS 

$35830 

1/3    --     1/3 
PATIENT  DAYS 

PRCff 

OTHER 

-TOTAL 

1/3 
FY' 57 

" 

1/3 

CSB 

113.  BUDGET  ACTIVITY 

RESEARCH  /~7 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
,  TECHNICAL  ASSIST- 
ANCE /T7 


m.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CB.   PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

California  State  Health  Department  (Some  data  was  processed  by  mear^ 
of  a  contract  with  this  departmeiox) . 


NO  ENTRIES  FOR  ITEMS  15,  16  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 


F^in  No.  ORP-1  Calendar  Year  I956 

Oc|ober  1956 
(/tachment  l) 

PUBLIC  HEALOH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Pait  A.  Project  Description  Sheet  1.  NC 1-173  (C) 


SERIAL  NUMBER 


Field  Investigations  and 

2ii  Cancer 3»  Demonstrations  Branch 

I  INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 


k. 

Cytology  Section               5.  Washinr^ton^  D,  C, 

SECHOM  OR  SERVICE                LOCATION  (IF  OTHER  IMAN  BETUESDA) 

Exfoliative  vaginal  cytology  as  case  finding  for  uterine  cancer 

6. 

applied  to  Federal  Prisons, 

PROJECT  TITLE 

7. 

Dr,  Paul  Ortega J  Miss  Nancy  Burns 

PRINCIPAL  INVESTKATOR 

Q  ;i  Dr,  Raymond  F,  Kaiser ^  Dr.  Samuel  C,  Ingraham^  II 
CmiBR  INVESTIGATORS 


9.|  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
i  BISEWHERE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
I  SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
»0.(S)  IF  WITHIN  NIH), 


0. 


None. 


PROJECT  DESCRIPTICSN  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  Case  finding  among  female  inmates  of  Federal  Prisons  for 
cervical  cancers  and  pre-cancer  states  using  vaginal  and 
cervical  cytology, 

2)  Study  of  natural  history  of  pre-cancer  states  by  means  of 
long  terra  follow-up. 


(Use  reverse  and  additional  pages,  if  necessary) 


NC 1-173  (C)  -2-  Calendar  Year  lV:>o 

SERIAL  NO. 


(B)  Methods  Einployed 

1)  In  cooperation  with  Federal  Prison  and  Public  Health  officials  to 
routinely  screen  all  female  inmates  and  new  admissions  to  Federal 
Prisons. 

2)  Vaginal  and  cervical  smears  are  routinely  fixed  in  ether-alcohol 
and  mailed  to  Washington  Cytology  Unit  for  reading  and  diagnosis. 

3)  All  results  together  with  appropriate  recommendations  will  be 
returned  to  the  respective  prisons. 

4)  All  tissue  obtained  as  a  result  of  this  study  will  be  sent  to 
Washington  Cytology  Unit. 

5)  All  cases  will  have  an  adequate  personal  history  sufficient  for 
purposes  of  smear  interpretation,  patient  follow-up,  and  epidemi- 
ological analysis. 

6)  All  clinical,  cytological  and  histological  results  obtained  from 
this  study  will  be  coded,  and  placed  on  IBM  cards. 

7)  This  material  after  analysis  will  then  be  compared  to  results 
obtainable  from  other  populations. 

8)  Emphasis  will  be  placed  on  long  term  follow-up  of  patients, 
particularly  with  regard  to  conservative  therapy  for  lesions  short 
of  invasive  cancer. 

(C)  Patient  Material 

1)  All  female  inmates  of  Federal  Prisons. 

2)  All  new  female  admissions  to  Federal  Prisons. 

(D)  Major  Findings 
None 

(E)  Significance  to  Cancer  Research 

This  study  represents  an  unusually  good  opportunity  for  observation 
of  the  natural  history  of  cervical  lesions  short  of  invasive  carcinoma. 

(F)  Projected  Course  of  Study 

As  a  minimal  study  of  three  year's  duration. 


October  I956 
(Attachment  I) 

HIBLIC  HEALTH  SERVICE  -  -  HATIOHAL  IHSTITOTES  OP  HE/LEH 

IRDIVIDUAL  PROJECT  REPORT 

Part  B:     Budget  Data  11,    MC 1-173  (C) 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  QBLIGATIQNS 

MAN  YEARS 

DUtBCT 

BEIHBURSEHERT 

TOTAL 

PROF  OTHER  TOTAL 

PY'57  $1^690 

130 
BUDGETED  POSITIUMS 

$1^720 

1/3   —    1/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

n-^   ^/^ 

0 

2/3 

0 

L3.  BUDGET  ACTIVITY; 

RESEARCH  /" 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  fT 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  A^IST- 
AHCE  /Y7 


h.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  N0«(S): 


None. 


NO  ENTRIES  FOR  ITEMS  15 5  I6  &  17 


(Use  reverse  and  additional  pages,  if  necessary) 


F<bn  No.  OElP-1  Calendar  Year  I956 

October  1956 
(ijitacfament  l) 

PUBUC  HEALTH  SERVICE  -  -  NATIONAL  INSTITOTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

t  A.    Project  Description  Sheet  1.      NCi-174 


Ft 


SERIAL  NUMBER 

Field  Investigations  and 
2J    Cancer  o^  Demonstrations  Branch 

I  INSTITUTE  (S^  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

j|_J!    Environmental  Field  Studies  Sec«^    Clevelandj  Ohio  and  Bethesda,  Md. 
SECTION  OR  SERVICE  WCATIOS   (IF  OTHER  THAN  BETHESDA) 

g [  Types  of  Cancer  among  Railroad  Employees 
1  PROJECT  TITLE  ~'. 


7. 


p.  Lawrence,  B.  Carroll 


PRINCIPAL  INVESTUATOR 


8  I  PJ-'-A'- JiiSFA'l^J^Ji'--^jyJ-A 

I  OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  lUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WimiN  NIH). 

None . 


O.j  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

I     1)  To  study  certain  detailed  aspects  of  malignancies  causing  deaths 
I     among  a  specific  segment  of  railroad  employees,  covering  detailed 

site,  metastatic  sites  if  any,  histologic  type,  and  method  of 

diagnosis. 

»| 
f     2)  To  compare  the  findings  indicated  above  with  those  obtained  for 

other  population  groups  such  as  those  covered  by  the  10-city  and 

Iowa  surveys,  or  with  a  matched  control  group. 


(use  reverse  and  additional  pages,  if  necessetry) 


•paqsiu^J   uasq  seq  B-4Bp   jo  uo-jqoaiioo  344   aa^je   a:)3|dioo3 

05   s:cBaX  z/\   I   03   I   B-iT^baa   XTT«  ^osfoad   aq^   qe^q  ueam  xxT«  SAOM  3» 

sa^eof j-jtaao  liisap  jo  a^tit^^TTPap  u^t   6^:3^001  Aaj  b  jo  3bx   ^m     's^xneai 

quBoi: jTuSffS   pta^X  04   papaau  aq  X^qBqoad   \\ji^  sapaA  £   lo   (j  Su^aaAOj  s^sp 

(000  OZI   X-[a-}Bm-fxojddB)   uo^^B^ndod  pa:i7mfx   "   sjaAOo  Xpn-js   aqj   aDUjs     (l 

aoafcid  JO  asanco  pasodojj  -3 

•Xpn^s  pooqaaq^ojg  aqi   jo  asBqd  ^sifj   aq^   puB   Apn^g  pitog 

^uamajfijay  peoaxT^a  s^"*   q3noaq:4  paujB^qo  B^ep  X^-jx^^aoin  x»-i3'^3S  aqi  oj 

^uamaxddns   ax<l^"T^^  **  ^1  117*^  qoiqw   'oja     msexdoau  jo  adX^   ojSoxo^iif 

•sTisouSvpp  JO  poq^ara  Sucuaaauoa  pauf8:5qo   aq  ubo  B4Bp  KBn.  sjq^    uj      'j^j, 

aas   Xaqa   sb   suBio-jsXqd  ao   "saiXT^irej   a^aq^      saaqmam  qoBiuoo  oq  aeaji 

aaB   'aaAanoq   'spooqaaqqoaq  aqi      'saaXoxdraa  pasBaoap  jo  sue^o^sAqd  ao 

saixT^iBJ  3M3  ^1T«  pa^aT^iaad  s^  aoe^uoD  ou    'puB    'sonsT^^^s  snomXuonv  o? 

pa47DiT:X   st   aa^^BX   ^MI      'Xpn^s   paBog  :)uamda73a^  pBoaxx^^  sq^  qSnoaqi. 

axqi?XTPA^  50u  aaB  qoxqrt  saaXoxduia  peoaxT^^  "^T  aouaaanooo  aaou»9  jo 

sqoadsi'  u^Bjaao  uo  pau-tB3qo  aq  ubo  uo7:4Biiuoju7   Xpn^s   s^qa  qSncaqx     (x 

qoaBasa^  aaoireo  03  aouBDjj-puSxs'  "Q 

•a3B3S  uo-paaaxxoo-B^pp  aq^l  up  TTT^s  8"p  poe 
9561   XaBnutff  uf   Suxamooc   sq^eap   q^TM  ueSaq  Xpnjs   STqx      'a^Bp  oq   3UO{i     (x 

sSuxpuxi  aofBj,  -J 

•aAoqr  paaBo^pui  sb  sdnoaa  uoxiBX"<^o<i  aaq:;o  q4"ptt  uosfaBduioo  aoj   'd^j 

sasiqsB^am  qqiw  suoTqaodoad    'paraa^jtioo  AxXB^T^io^soaJTm  suox^Jodoac 

aq3   cq   uoT^ippB  U7    '  sa-^Ba  Xqxx^^^o™  ^M^  05  uc^^bx^-^  "^T     P3zXxho»  3c 

XXT"  msBxdoau  jo  sadX4  OTgoxoqsxq  snofaBA  jo  aouaaanoao  jo  suaaqasc 

'uof:.XPpB  ui      'dncaS  x^^ox^Bdnooo  qoBa  aoj  pa:3ndmoj  aq  XTT'i   (saonp: 

aaqqo  aoj  sb  xT^'*  sb)   aaouBo  aoj  saasa  X^iI^^-iotiJ  paqsrifps-aSy     (< 

•uoT3BoiaojuT  paxT^qap  3uatii3Ja< 

aq4   Su^qsanbaa   'uB-poxsXqd  Su^puaq^B   aqa   03  pooqaaqqoag  aq^   Xq  3uaf 

Sxi^aq  aaB   aaodaa  uan^aa  puB   Ji9-:x-^9\  b   *  aaoxiBO  03  paqnqxaq^B  q3»9{ 

qoB.j   aoj      •paufmaa^ap  q^Bap   jo  asnso  puB   SAON  Jo  saxTJ   arjBOXijxiJa; 

q4Bap  ux   dn  panoox   aq  XIT*^  asBO  qoBa      'P^XTJ   ^-^^   smiBxo  q4S3p  "OR' 

aoj   saaqmam  paansux   XT®  ^o  P"^   dxqsaaqmam  paansuj   x^5°5  ^^  s^SPt 

quaaano  b  uo  uon^maojux   quaux^aad  au^aaAoo  uaraauijfaa  pn*  uamaaxj 

aAX3omo30T  jo  pooqaaq^oag  aq4   puB  uarauxBax  pPoaxT^^  Jo  pooqaaq^oa} 

aq4   JO  spaooaa  quam^aBdaa  aouBansuj  aq4  moaj  pauxB^qo  Suxaq  aaB  BqsQ     ( 

paXoxdma  spoqqa)    8 

•ON  Tgl 
9S6X    ^P3A  JBpuaxBO  ^i  I-"* 

-   Z    - 


Form  No.  ORP-1 
October  I956 
(Attachment  I) 


Calendar  year   19.56 


PUBUC  HEALTH  SERVICE  -  -  ^PHUCmL  INSTITOTES  OF  HEAIflH 
INDIVIDUAL  PROJECT  REPORT 
Part  B:     Btidget  Data  11,        NCI- 174 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DUffiCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$7,530 

FY' 57 

$1,890 
BUDGETED  POSITIONS 

$9,k20 

1/3    1/3    2/3 
PATIENT  DAYS 

ERGF 

OTHER 

TOTAL 

2/3 
FY' 57 

2/3 

1  1/3 

0 

13'  BUDGET  ACTIVITY; 

RESEARCH  7"T 

REVIEW  &  APPROVAL  /"^ 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE fW 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBUC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO. (S ) : 

I    Brotherhood  of  Railroad  Taainmeii 

Brotherhood  of  Locomotive  FireTnen  and  Eiiginemen 

National  Office  of  Vital  Statistics 

Canadian  Provincial  offices  of  Vital  Statistics 


NO  ENTRIES  FOR  ITEMS  15,  16  and  17. 


(Use  reverse  and  additional  pages,  if  necessary) 


Jorm  No.  ORP-1 
ictober  1956 
Attachment  l) 


Ceilendar  Year  I956 


PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
Ikrt  A.    Project  Description  Sheet  1.     NCl-175 


Cancer     

INSEITUTE.  OR.  DIVISIDlf 


3. 


SERIAL  NUMBER 


Field  Investigations  and 
Demonstrations  Branch 
LABORATORY,  BRANCH,  OR  DEPARTMENT 


General  Field  Studies  Section    5,   Emory  University 5  Georgia 
SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


Cancer  Registry  Program 


PROJECT  TITLE 


William  R.  Vogler^  M,D. 


PRINCIPAL  INVESTIGATOR 


B.  K.  Milmore,  M.l 


OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

1)  To  establish  registries  in  each  of  the  21  cancer  clinics  through- 
out the  state  in  compliance  with  the  College  of  Surgeons  minimum 

requirements  for  an  approved  cancer  clinic. 

2)  In  addition  it  may  be  possible  to  utilize  these  records  in 
statistical  studies  at  some  future  date. 


B.   Methods  Employed 

1)  A  cancer  registry  has  been  established  at  Emory  University, 
date  about  a  thousand  cases  have  been  entered.   The  forms  and 
(Use  reverse  and  additional  psiges,  if  necessary) 


To 


NCI-175  Calendar  Year  1956 

SERIAL  NO. 


procedures  have  been  established.   In  addition ,  a  Procedure  Manual  has 
been  written. 

2)   Visits  were  made  to  all  of  the  cancer  clinics. 

C.  Results 

Approximately  three  thousand  cancer  patients  have  been  entered  :.n 
registries  throughout  Georgia.   Registries  have  been  started  in  15  clinic( 
Further  information  has  not  been  tabulated  as  yet. 

D.  Proposed  Course  of  the  Project 

To  continue  rendering  assistance  in  the  establishment  of  Tumor  Regigti: 

E.  Significance  to  Cancer  Research 

Tumor  registries  are  established  primarily  to  assist  in  follow-up  of 
cancer  patients.   They  are  also  potentially  useful  sources  of  information 
on  methods  of  diagnosis  and  treatment  and  on  survival  of  cancer  patients. 
They  may  provide  access  to  cancer  patients  or  their  clinical  records  for 
special  studies. 


Form  No.  ORP-1 
October  19 5^ 
(Attachment  l) 


3  - 


Calendar  Year  1956 


PUBLIC  HEALTH  SERVICE  -  -  NATIOHAL  INSTITUTES  OF  HEAKTH 
INDIVIDUAL  PROJECT  REPORT 
Part  B:  Budget  Data  11,   NCI -175 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'EU  OBLIGATIQIiS 

MAN  YEARS 

DIRECT 

REIMBURSEME2JT 

TOTAL 

PROF  OTHER  TOTAL 

$11,300 
FY' 57 

$210 
BUDGETED  POSITIONS 

$11,510 

1  .    --    l:% 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

FY' 57  ■'" 

"■= 

1 

-= 

L3.  BUDGET  ACTIVITY: 

RESEARCH  l~~f 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE ITJ 


\h.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957.  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
-INDICATE, SERIAL  NO.(s); 


None 


NO  ENTRIES  FOR  ITEMS  15,  16  and  17. 


(Use  reverse  and  additional  pages,,  if  necessary) 


Form  No.  ORP-1  Calendar  Year  I956 

October  1956 
(Attachment^  I) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

?a»t  A.  Project  Description  Sheet  1.  NCI-I76 


/  SERIAL  NUMBER 

Field  Investigations  and 
Demonstrations  Branch j  and  the, 
Qg^^pgj,  3^  Division  of  Special  Health  Services 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Environmental  Field 

Studies  Section  5,  Salt  Lake  City,  Utah 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDAJ 

EjLternal  Radiation  Exposure  of  Uranium  limers  as  Related  to  Cancer  Occurrence 


PROJECT  TITLE 

Dr„  Victor  E„  Archer ^  and  Richard  D,, 

Coleman 

PRINCIPAL  INVESTIGATOR 

Duncan  A^  Moladay 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)  Objectives 

To  obtain  quantitative  external  radiation  exposure  incurred  by 
uranium  miners. 

(B)  Methods  Employed 

1)  Use  of  the  "radon  chamber"  of  the  Salt  Lake  City  Occupational 
Health  Field  Station  to  evaluate  the  performance  of  our  radiation 
detecting  devices  in  an  atmosphere  containing  radon  and  radon 
daughter  product So 

(Use  reverse  and  additional  pages,  if  necessary) 


NC 1-176  -2-  Calendar  Year  1956 

SERIAL  NO. 

(B)  Methods  Qnployed  (cont.) 

2)  Protection  o.^  our  radintion  measuring  devices  (film  badges  and 
ionization  chmhers)  from  radon  daughter  "plate  out"  by  means  of 
inflated  rubber  balloons. 

Previous  attempts  at  measurement  of  external  dose  to  men  in  uranium 
mines  have  sho^m  that  detection  instruments  rapidly  become  contaminated 
in  the  mine  atmosphere  and  give  erroneously  high  readings. 

3)  Placing  radiation  detection  devices  (v/ith  proper  protection)  in 
mines  and  leaving  them  for  a  predetermined  time  before  they  are 
removed  and  read.  Simultaneous  measurements  of  radon  daughters  in 
the  area  will  be  made.  Attempts  vdll  be  made  to  correlate  the  con- 
centration of  radon  daughters  vd.th  external  radiation  dose  to  miners, 

(C)  I'lajor  Findings 
None  to  date, 

(D)  Significance  to  Cancer  Research 

The  results  of  this  study  vn.ll  be  of  great  help  in  correlating  the 
medical  findings  of  Project  MCI-124(C)  with  environmental  radiation, 

(E)  Proposed  Course  of  the  Project 

To  develop  a  suitable  technioue  and  then  to  make  measurements  in  a 
number  of  selected  uranium  mines, 

(F)  Patient  Material 
None. 


Form  No.  ORP-1 
October  I956 
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Calendar  Year  1*;  56 


PUBLIC  HEALTH  SERVICE  -  -  HATIOHAL  INSTITOTES  OP  HEAMH 
INDIVIDUAL  PROJECT  REPORT 
Part  B:  Budget  Data  11,  KCI-I76 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


ESTIMAl'ED  QBLIGATIQNS 

MAN  YEARS 

DIUBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY'  57 

BUDGETED  POSITIONS 

=,= 

PATIEHT  DAYS 

HKS" 

OTHER 

TOTAL 

FY' 57 

e=»q3 

13.  BUDGET  ACTIVITY: 

RESEARCH  A 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  AfelST- 
ANCE  /T7 


1^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  CR  PERSQHNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 

Salt  Lake  City  Field  Station  of  Occupational  Health  Service,  and 
Radiological  Health  Program,  Division  01  Sanitary  Engineering  Services 


NO  ENTRIES  FOR  ITEI"IS  15=  I6  &  1? 


(Uee  reverse  and  additional  pages,  if  neceesary) 
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PUBLIC  HEALIH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 


Part  A.  Project  Description  Sheet 


I2,   Cancer 

'    INSTITUTE  OR  DIVISION 


Environmental  Field 
|1(,,   Studies  Section 


1.  NCI-177 


SECTION  OR  SERVICE 


SERIAL  NUMBER 

Field  Investigations  & 
Demonstrations  Branch, 
3,  Division  of  Special  Health  Services 
LABORATORY,  BRANCH,  OR  DEPARTMENT 


5,  Salt  Lal-ce  City,  Utah 

LOCATION  (IF  OTHER  THAN  BETHESDA) 


h 


Irradiation  Induced  Tumors  in  Children 


PROJECT  TITLE 


J,      Dr.  Victor  E»  Archer  and  Dr.  C.  L.  Simpson 


PRINCIPAL  INVESTKATOR 


a   None 

OTHER  INVESTIGATORS 


).     IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  HGSE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None 


).  PROJECT  DESCRIPTICSM  (SEE  INSTRUCTIONS): 

(A)  Objectives 

1)  To  calculate  the  risk  of  carcinogenesis  involved  in  sub- 
jecting children  to  X-ray  procedures. 

(B)  Methods  Employed 

1)  Collecting  follow-up  data  on  1,722  children  who  were  given 
X-ray  treatments  for  "enlarged  thyraus"  in  infancy.  Dr.  Simpson 
and  co-workers  have  already  completed  this  work. 


(Use  reverse  and  additional  psiges,  if  necessary) 


KG 1-177  -2-  Calendar  Year  1/ 

S1:RIAL  NO. 

(B)  Methods  Qnployed  (cont,) 

2)  Calculation  of  "gram-roentgen  dose"  to  the  thyroid^  reticulo- 
endothelieil,  and  other  tissues  for  each  child.  Adding  the  "gram- 
roentgen"  doses  given  each  child  and  dividing  by  the  number  of  tumors 
produced  in  the  group  will  give  an  average  "tumor  induction"  dose. 
This  will  enable  us  to  calculate  the  risk  to  any  one  infant  undergoing 
the  procedure, 

(C)  Major  Findings 

The  only  findings  to  date  are  those  published  by  .'iimpson,  Hempelman, 
and  Fuller  in  Radiology  Vol.  64 >  840-55  (1955)  in  \vhich  the  cancer  rate 
for  treated  children  was  approximately  seven  times  higher  than  expected. 

(D)  Signif  iceince  to  Cancer  Research 

It  is  hoped  that  this  study  will  give  physicians  a  quantitative  method 
of  assessing  the  risk  of  tumorigenesis  from  ionizing  radiation  absorbed  by 
human  beings.  Proper  evaluation  of  this  risk  by  radiologists  and  others 
would  likely  result  in  the  prevention  of  many  radio-induced  tumors. 

(E)  Proposed  Course  of  the  Project 

1)  Continued  calculation  as  indicated  under  9(B)  above. 

(F)  Patient  Material 

None.   Analysis  of  records  and  follow-up  data  previously  gathered. 
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SERIAL  NUMBER. 


12.  BUDGET  DATA: 


ESTIMAl'ED  OBLIGATIQNS 

MAN  YEARS 

DIBBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTFTER  TOTAT. 

FY' 57  °° 

BUDGETED  POSITIONS 

°- 

PATIENT  DAYS 

moF 

OTHER 

TOTAL 

FY' 57 

13.  BUDGET  ACTIVITY: 

RESEARCH  /~~7 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /TJ 


Ik.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACIIZTIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957  <  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s)^ 

Ro swell  Park  Memorial  Institute  pays  the  salary  of  Dr.  C.  L,  Simpson 
who  is  cooperating  on  this  study. 


NO  ENTRIES  FOR  ITMS  15  0  I6  &  1? 


(Use  reverse  and  additional  pageB.  If  necessary) 
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SERIAL  NUMBER 

:  Field  Investigntions  and 

1^1  Cancer 3,  Demonstrations  Branch 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ui  General  Field  Studies  Section    5,  Durham,  North  Carolina 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

I  Hypersensitivity  and  other  host  tissue  factors  in 
Q      cancer  of  the  stomach  and  large  bowel 
PROJECT  TITLE 

Dr.  Jane  G,  Elchlepp 

PRINCIPAL  INVESTIGATOR  '  ' 

Dr.  B.  K.  Fillmore 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  C0MPLBME3fTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO«(S)  IF  WITHIN  NIH). 

None . 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

(a)   Objectives 

1)  to  determine  environmental  and/or  genetic  factors  of  the  host 
with  possible  significance  in  diagnosis  of  cancer  of  the  stomach 
and  large  bowel, 

2)  to  specifically  sti,dy  host  tissue  hypersensitivity  factors 
in  relation  to  racial  and  sexual  differences  in  occurrence  of 
cancer  of  the  stomach  and  large  bowel. 


(Use  reverse  and  additional  pages,  if  necessary) 


NC 1-178  -2-  Calendar  Year  iV 

SERIAL  NO. 


(B)  Methods  Qnployed 

1)  Selection  of  appropriate  negro  and  white  cancer  patients  from  a 
relatively  stable  geographical  aid  economic  population  for  intensiTw 
study  of  the  individual  patient  and  his  family  with  regard  to: 

a)  blood  fToup  and  secretor  status 

b)  immunologic  factors 

c)  allergic  history 

d)  general  disease  response 

e)  wound-healing  response 

f )  dietary  history  ^ 

g)  associated  disease 

h)  economic,  culturnl,  occupational  factors 
i)  hypersensitivity  factors 

2)  Review  of  case  histories  of  proven  carcinomas  for  selection  of 
appropriate  patients,  and  for  analysis  of  contained  information 
for  suggestive  paths  of  study. 

3)  Review  of  county  reports  to  the  North  Carolina  Cancer  Registry  fc 
general  racial,  sexual  and  geographic  distribution  of  cancer  of  the  ■■ 
stomach  and  large  bowel  in  the  population  under  study, 

4)  Histological  review  of  pathologic  material  for  possible  racial, 
sexual  or  other  individual  differences  in  host  tissues,  especially  w:h 
regard  to  the  host  connective  tissue  and  reticule-endothelial  tissue 

5)  The  facilities  of  the  Tumor  Training  Program  at  Duke  University 
Hospital  have  been  made  available  for  this  study  (clinic  contact  wit 
the  patients,  clerical  and  social  service  follow-up  and  location  and 
contact  of  patients). 

(C)  Major  Findings 

There  are  no  findings  to  report  at  this  trme  since  the  project  is  ju 
getting  under  way.  Activities  in  progress  include: 

1)  Review  of  approximately  800  cases  of  gastric  and  large  bowel 
carcinoma  from  1950  through  Dec.  1955  seen  at  Duke  Hospital. 

2)  Analysis  of  391  case  abstracts  of  gastric  and  large  bowel 
carcinoma  made  available  by  Dr.  Gilliam. 

3)  Pick-up  of  current  (since  Jan.  1956  to  present)  cases  originatir 
in  Duke  Hospital. 

(D)  Significance  to  cancer  research 

Statistical  studies  have  reported  significcint  racial,  sexual,  and 
geographic  differences  in  '-'icurrence  of  cancer  of  the  stomach  and  large 
bowel.  Recent  studies  in  England  and  in  the  U.S.  have  reported  significit 
correlation  between  the  occurrence  of  blood  group  A  and  gastric  cancer. 


r/L-l'I":  Calendar  Year  1956 

JCRIAL  NO. 


O)   Significance  to  c-mcer  research  ( cont ,  ) 

Iirked  variations  in  individual  response  to  disease  and  in  the  course  of 
iloplastic  processes  have  long  been  clinically  noted.   It  is  felt  that 
(Institutional  factors  in  the  host  other  than  specific  parenchymal  cell 
isceptibility  may  be  operative  in  the  development  of  carcinoma j  and  that 
iitensive  studies  of  individual  patients  and  their  families  of  negro  and 
vHte  racial  groups  may  provide  useful  information  vdth  regard  to  the 
dagnosis  and  prognosis  in  cancer  of  the  stomach  and  large  bowel, 

(il)  Proposed  course  of  project 

Case  revievis  are  in  progress  and  individual  patient  contacts  will  be 
iiiitiated  x-.dthin  the  next  tvro  months  after  criteria  for  selection  is 
^itablished.   Blood  tapping ^   secretor  typing  and  tissue  studies  deemed 
rjicessary  v;ill  be  done  through  the  hospitals  in  Durham  and  by  field  con- 
tacts. Follow-up  X'dll  be  maintained  through  the  existing  Tumor  Clinic 
j'ograjn  at  Duke  Hospital  on  included  patients  and  their  families. 


)  Patient  material 

1)  Case  reviews  are  being  done  on  all  available  proven  cases  of 
gastric  and  large  bowel  carcinoma, 

2)  Intensive  studies  will  be  done  on  individual  negro  and  white 
patients  and  their  families  selected  for  relative  similarity  and 
stability  of  residence  and  economic  background.   At  present  the 
general  grouping  ifould  fall,  as  follows: 

a)  white  male 

with  "positive"  family  history  for  GI  cancer 
with  "negative"  family  history  for  GI  cancer 

b)  white  female 

with  "positive"  family  history 
with  "negative"  family  history 

c)  negro  male 

vith  "positive"  family  hisi:,o::'y 
with  "n'D'7' tive"  famil3;-  hiscory 

d)  negro  female 

mth  "positive"  family  history 
with  "negative"  family  history 

3)  Patients  x/ill  be  draiAm  from  the  registers  of  the  following: 

Durham     —  Duke  Universitjr  Hospital 

Lincoln  Hos-ital  (negro) 

V,  A.  Hospital 
Chapel  Hill  —  Univ,  of  N.  C,  Hospital 

In  addition,  the  Lumberton  Cancer  Hospital  might  be  utilized.   This 
a  state  institution  for  terminal  carcinoma  patients. 
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SERIAL  NUMBER 


12.  BUDGET  DATA: 


'57 


GSTIMAXED  QBLIGAIIONS 

MAN  YEARS 

DIBBCT 

BEIMBURSMEHT 

TOTAL 

PROF  OTHER  TOTAL 

,  $5,650 

lioo 

BUDGETED  POSITIONS 

$5,750 

1/2    —     1/2 
PATIENT  DAYS 

moF 

OTHER 

TOTAL 

1/2 

1/2 

FY' 57 

L3.  BUDGET  ACTIVITY; 

RESEARCH  /"~7 

REVIEW  &  APPROVAL  /~T 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        fT 

PROFESSIONAL  & 
TECHNICAL  A^IST- 
ANCE  /37 


\k.     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLEC  HEALTH  SERVICE,  OR 
OTHER  (MiPmZATiaSSj   PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 

I    INDICATE  SERIAL  NO* (S): 


None. 


NO  ENTRIES  FOR  ITEMS  15,  I6  &  17. 
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SERIAL  NUMBER 

Field  Investigations  and 

2,     Cancer 3«  Demonstrations  Branch 

INSTITUTE  OR  DIVISION        "     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Ij,,     Cytology  Section  5»  Madison j  Wisconsin 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Study  and  Analysis  of  100  (approx.)  Cases  of  Polycythemia  Rubra  Vera 
J5,     Treated  with  P 
PROJECT  TITLE 

P.  Calabresi.  0.  Meyer 

f.  , 

[   PRINCIPAL  INVESTIGATOR  ' 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IITOERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None . 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.   Objectives 

This  study  is  designed  to  gather  more  data  on  this  relatively 
rare  neoplastic  entity.   An  evaluation  of  long-term  radioactive 
therapy,  its  results  and  relationship  to  occurrence  of  leukemia  is 
proposed.   Information  concerning  occupation,  familial  and  religious 
factors,  relationship  to  other  disease  processes  as  well  as  diagnostic 
and  clinical  data  will  be  obtained. 


(Use  reverse  and  additional  pages,  if  necessary) 
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SERIAL  NO. 

B.  Methods  Bnployed 

With  the  cooperation  of  the  Department  of  Internal  Medicine  at 
University  of  Wisconsin  and  the  University  Hospitals  the  charts  of  the 
under  study  will  be  reviewed  and  analyzed. 

The  project  has  Just  started  and  there  axe  no  reportable  findin 
this  time . 


October  I956 
(Attachment  l) 


Calendar  Yea^  ^956 


PUBLIC  HEALTH  SERVICE  -  -  WATIOKAL  INSTITUTES  OP  EEAilll 
INDIVIDUAL  PROJECT  REPORT 


Part  B:  Budget  Data 


L2.  BUDGET  DATA: 


11  = 
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SERIAL  NUMBER 


ESTIMATED  QBLIGATIQNS 

MAN  YEARS 

DIBBCT 

BKTNBURS^4ENT 

TOTAL 

PROF 

ai'HKH 

TOTAL 

Tr'57 

I 

T57 

ei,690 

130 
BUDGETED  POSITIONS  " 

$1,720 

1/3   - 
PATIENT  D 

1/3 

=!ROF 

OTHER 

TOTAL 

1/3 

0 

1/3 

0 

13.  BUDGET  ACTIVITY; 

RESEARCH  '/"V 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  [^ 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE m 


\,     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(S): 

University  of  Wisconsin  and  the  University  Hospitals,  Department  of 
Internal  Medicine. 


No  ENTRIES  FOR  ITEMS  Vj> ,   I6  &  I7. 

(Use  reverse  and  additional  pages,  if  necessary) 
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Cancer  3,  Field  Investigations  &  Demonstrations  Branch 

.INSTITUnS  aa  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Gen.  .Field  Studies  Section      5„  St.  Louis,  Missouri 

SECTZQN  OR  SERVICE  LOCATION  (IF  OTHER  OHAN  BEIHESDAT 

Evaluation  of  Plasma  pepsinogen  Determinations  as  a  Screening  Test  for  Gastric 
Cancer;  and  Study  of  the  values  of  plasma  pepsinogen  in  selected  population 
groups ■ 
roOJBCT  TITLE 

Dr  .  M.   Sievers 

PRINCIPAL  INVESTIGATOR  ' 


Dr .  B .   K .  Milmore 
OTHER  INVESTIGATORS 


[F  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLBI^  I^SEARCH  DONE 
SLSEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
ro.(S)  IF  WITHIN  NIH). 

None. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS); 

,A)  Objectives 

1)  Determine  the  plasma  pepsinogen  values  in  selected  adult  population 
.  groups  "by  using  a  recently  developed,  simple  technique. 

2)  Evaluate  the  relationship  of  plasma  pepsinogen  values  to  the 
occurrence  of  gastric  cancer. 

3)  Determine  the  usefulness  and  practicability  of  the  plasma  pepsinogen 
test  in  the  multiphasic  or  single  phasic  health  screening  of  popula- 
tion groups . 

(Use  reverse  and  additional  pages,  if  necessary) 


Page  2  Serial  He 

(B)  Methods  Employed 

i)  Evaluate  gastric  secretory  function  by  determining  plasma  pepsinogen  val/g. 
Compare  these  results  with  the  acid  secretory  function  as  determined  by  " 
Intubation  and  the  tubeless  gastric  analysis. 

2)  Performance  of  the  test  in  groups  of  patients  with  established  diagnoel 
gastric  cancer  to  determine  how  frequently  the  result  in  this  group  de. 
from  the  findings  in  other  population  groups . 

3)  Performance  of  the  plasma  pepsinogen  test  in  mass  population  groups,  ar. 
further  study  of  those  individuals  with  low  values  to  determine  the 
incidence  of  gastric  cancer  (including  gastro-intestinal  x-ray  examina' 
and  prolonged  followup ) . 

(c)  Major  Findings 

1)  Among  individuals  with  achlorhydria ,  low  plasma  pepsinogen  values  are 
approximately  twice  as  frequently  as  in  the  general  population. 

2)  Low  plasma  pepsinogen  values  have  been  found  in  100  percent  of  pemlcl 
anemia  patients . 

(d)  Significance  to  Cancer  Research 

Although  it  is  well  established  that  at  least  ten  percent  of  patie;;. 
with  pernicious  ememia  will  develop  gastric  cancer,  similar  data  is  not  a  li- 
able regarding  the  particular  finding  of  low  pepsin  secretory  ability.  See 
achylia  gastrica  is  a  universal  finding  with  pernicious  anemia,  it  is  pre  wti 
that  this  is  a  reflection  of  the  increased  likelihood  of  developing  gastr 
CEincer.  More  specific  data  is  needed  on  the  inter-relationship  of  decrea  or 
loss  of  ability  to  secrete  pepsin  by  the  stomach  and  subsequent  developoe.of 
malignancy.  The  simplicity  of  the  plasma  pepsinogen  procedure,  which  req  ."e» 
only  a  blood  sample  from  the  patients  being  studied,  makes  it  a  desirable 
method.  This  project  will  evaluate  whether  this  test  is  useful  as  a  scrt 
test  to  select  a  group  with  increased  risk  of  development  of  gastric  cant 
whom  further  definitive  diagnostic  procedures  should  be  performed,  such  i 
x-ray  examinations). 

(E)  Proposed  Course  of  Project 

1)  Determination  of  the  plasma  pepsinogen  values  in  a  large  group  of  ind 
viduals  with  varying  conditions,  so  that  the  resvilts  in  various  clini.  1 
states  may  be  compiled. 

2)  Perform  the  plasma  pepsinogen  test  on  a  large  number  of  proved  gastr! 
cancer  patients  and  study  the  results. 

3)  Conduct  the  test  on  unselected  consecutive  hospital  admissions  euad  si)*^' 
those  with  low  plasma  pepsinogen  values  to  definitive  examinations  ai  ^ 
long-time  followup  study  concerning  the  development  of  gastric  cancel 

(F)  Patient  Material 

Selected  patients  with  and  without  gastric  symptoms  who  are  seen  n 
the  medical  and  gastro-intestinal  services  of  two  hospitals  in  a  midwes  ni 
city. 
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12.  BUDGET  DATA: 


ESTIMATED  OBLIGATIQRS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

P5r'57  $3,760 

$70 
BUDGETED  POSITIQHS 

I3p830 

1/3    --    1/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

py.57  V3 

— 

1/3 

— 

L3.  BUDGET  ACTIVITY; 

RESEARCH  /"T 

REVIEW  &  APPROVAL  /"T 

BIOLOGIC  STANDARDS  /~T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE [TJ 


ILI*.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO. (S): 

\ 

Veterans  Administration  Facility,  St,  Louis,  Missouri. 
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Field  Investigations  and 
2   Cancer  o^    Demonstrations  Branch 

;  INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^   General  Field  Studies  Section     c   Walpole,  Massachusetts 

SBCraOK  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

Spectrophotometric  analysis  of  leukemic  white  cells 


FROJECT^  TITLE 

John  Vander,  M.D. 


PRINCIPAL  nHVESTKATOR 


B.  K.  Milmore,  M.D. ,  R.  L.  Smith,  M.D. 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMEINTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None. 


m    PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

'  A.   Objectives 

To  study  and  compare  the  spectrophotometric  pattern  of  leukemic  and 
normal  white  blood  cells  with  the  view  of  using  this  as  a  diagnostic  test 
and  a  guide  to  therapy. 

B.  Methods  Employed 

White  cells  are  prepared  with  perchloric  acid  and  the  extract  analyzed 
in  a  Beckman  spectrophotometer  with  especial  interest  in  the  absorption 
peak  at  2600  Angstrom  units. 

(Use  reverse  and  additional  pages,  if  necessary) 
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C.   Major  Findings 

White  cells  from  patients  with  chronic  lymphatic  leukemia  give  appro> 
mately  twice  the  optical  density  readings  at  2600  Angstrom  Units  as  cellr 
from  patients  with  chronic  myelogenous  leukemia  on  the  basis  of  equal 
volumes  of  cells. 

Cells  from  patients  with  acute  blastic  leukemia  give  an  even  higher 
reading. 

D   Significance  Co  Cancer  Research 

This  procedure  may  prove  to  be  of  diagnostic  importance  in  distlngullii 
between  lymphatic  and  myelogenous  leukemia  --  something  that  is  not  now 
always  possible  especially  in  stem  cell  type  of  disease. 

It  may  also  be  of  real  value  as  a  therapeutic  guide  possibly  giving 
early  clue  to  impending  relapse  of  disease. 
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1I2.  BUDGET  DATA: 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIBBCT 

BEIMBURSEMENT 

TOTAL 

PROF  OOHER  TOTAL 

FY' 57  $11,300 

$220 
BUDGETED  POSITIONS 

■^  $11,520 

1     0     1 
PATIENT  DAYS 

|ttOF 

OTHER 

TOTAL 

•T'57  1 

0 

1 

0 
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PROFESSIONAL  ft 
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».  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 

'  FOR  THIS  PROJECT  IN  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO.(s): 
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Field  Investigations  and 
Cancer  3,  Demonstrations  Branch 

INSTITUTEl  to  DIVISI6N  LABORATORY,  BRMCH,  OR  DEPARTMENT 

General  Field  St'udies  Section     5,  Los  Angeles,  California 

SBCnm  OR  SERVICE  UOCATKM   (IF  OTHER  THAN  BETHESDA) 


Excess  Lung  Cancer  among  Mexican  Females 
PROJECT  TITUB 

John  E.  Dunn,  Jr.,  M.D. ,  Lester  Grinspoon,  M.D.  and  Mr.  Pope  Lawrence 


PRINCIPAL  INVESTIGATOR 

Staff  Members  of  Bureau  of  Chronic  Diseases,  State  of  California 

Dep  ar  tmen  t  o  f  _  Pub  1  i  c^  ^^^1^1^ j  -  J?.:  -  K:  -  I'j^f  ?^.?5l  j  «  ^S^!^i-2B^^^  9iS-^BL  iS^Smiml^m^ 

Omm  INVES^mJATQRS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None. 


.0.[  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 
A.   Objectives 

A  study  of  lung  cancer  mortality  among  Mexican  females  in  California 
showed  that  Mexican  born  females  have  a  threefold  lung  cancer  risk  as 
compared  to  other  Califtornia  women.   No  increased  risk  was  found  for 
Mexican  males  of  California  born  women  of  Mexican  extraction. 

Discussions  with  cultural  anthropologists  familiar  with  Mexican 
culture  indicate  that  this  excess  is  probably  not  the  result  of  tobacco 
use,  but  more  likely  the  result  of  the  use  of  unvented  stoves  for 
cooking  in  Mexico. 


(Use  reverse  and  additional  pages,  if  necessary) 
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B.  Methods  Employed 

1.  To  obtain  information  about  Mexican  females  dying  of  cancer  from 
the  clinical  records,  the  immigration  folders  (through  the  Justice 
Department)  and  other  sources  of  information.   Specifically  desired 
are  place  of  birth  and/or  origin,  length  of  residence,  occupauional 
history,  year  of  immigration,  smoking  habits,  experience  with  methods 
of  cooking,  etc. 

2.  To  obtain  similar  information  on  the  Mexican  female  population  of 
California.   At  present  it  is  thought  that  a  sample  of  1,000  Mexican 
families  should  comprise  the  study  group.   Contract  with  the  Census 
Bureau  will  provide  the  sample,  and  a  contract  fiar  interviewin,;  will 
be  arranged  with  one  of  several  possibilities  for  providing  trained 
Spanish  speaking  interviewers.   Data  is  not  available  from  thi; 
Justice  Department  relating  to  place  of  origin  in  Mexico  and  place 
of  residence  in  the  United  States  of  immigrants  from  Mexico. 

3.  To  obtain  infprmation  on  possible  environmental  factors  that  may 
be  associated  with  lung  cancer  in  each  of  the  28  states  and 

3  territories  of  Mexico.   Specifically 

a  Quantitative  and  qualitative  information  regarding  the 
various  industries  (e.g.  mining  and  smeltering)  in  eat:h  of 
the  states  and  territories. 

b.  Determine  whether  surface  radiation  may  be  higher  in  the 
suspect  areas. 

c.  Determine  whether  open  stove  cooking,  the  fuels  used  for 
cooking  and  heating,  or  other  social-cultural-economic  factoi 
may  be  at  least  in  part  responsible  for  the  higher  fr>jquency 
of  lung  cancer  among  these  females. 

C.  Major  Findings 

In  44  of  the  more  than  80  women  in  this  group,  information  as  to  the 
state  of  birth  was  available  on  the  death  certificates.   Of  these  44,  mo 
than  half  came  from  two  Mexican  States  which  are  of  average  size  as  to 
population,  and  as  nearly  as  can  be  determined  at  present  are  the  two 
biggest  mineral  producing  states. 

D.  Significance  to  Cancer  Research 

If  the  results  indicate  that  native  Mexican  cooking  habits  are  the 
likely  explanation  for  the  excess  lung  cancer  among  Mexican  females,  a 
specific  study  of  the  nature  of  the  exposure  would  be  justified. 

E.  Proposed  Course 

This  will  depend  on  results  of  the  planned  studies. 

F.  Patient  Material.   None. 
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ESTIMAIED  OBLIGATIONS 

MAN  YEARS 

DIBBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

FY' 57  1^7,530 

$150 
BUDGETED  POSITIONS 

17,680 

1/3   V3   2/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

re- 57  1/3 

2/3 

1 

0 

L3.  BUDGET  ACTIVITY; 
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REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
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L^.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR   PERSONNEL 
FOR  THIS  PROJECT  IN  lY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO . ( S ) : 
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6.   LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

Buechley,  Robert;  Dunn,  John  E. ,  Jr.,  M.D. ;  Linden,  George;  and 
Breslow,  Lester,  MoD. ;  "Excess  Lung  Cancer  Mortality  among  Mexican 
Women  in  California."  To  be  published  in  CANCER. 


'.   LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

None. 
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Field  Invest! g.'^tions  and 
ancer  3,  Demonstrations  Branch 


•NSTITUTE  <»  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

UniAr.  of  Southern  Ca]_i.fornia 
Teneral  rield  .studies  Section    5,.  School  of  Medicine 
lECnON  OR  SERVICE      '  LOCATION  (IF  CflSER  THAN  BETHESDAJ 

ttwdy   of  non-neopl:-,stic  -nid  neoplastic  changes  in  the  respiratory  iiiucosa  of 
liisn,  .^nd  the  external  factors  vrhich  may  h-T.ve  a  relationship  to  these  changes 
ftOJBCT  TITLE  — _    .  . . 


l)r.  Lester  Crinspoon,  Dr.  Patil  Kotin 
■»RINCIPAL  INVESTIGATOR 


T.   Ian  Macdonpld,  Dr.  John  "C.  Dunn,  Jr.,  and  others 
flHER  INVESTIGATORS 


F  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
XSEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IITERCHANOE  OF  PER- 
QI^EL,  FACILITIES  OR  BVNP8),  IDEIfTIFY  SUCH  RESEARCH:  (BY  SERIAL 
0.(S)  IF  WITHIN  NIH). 


iNone . 


|ROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

•0  Objectives 

1)  To  deteriTiine  the  nicroscopic  changes  in  the  mucosae  of  t'le 
tracheo-bronchj al  trees  of  certain  specified  groups  of  patients 
in  \raom.   comprehensive  environmental  and  historical  data  is  avail- 
able, and  to  seek  causal  relationships  between  th^=!se,  data  and  the 
observable  microscopic  changes  in  the  respiratory  mucosa. 

2)  To  de'S-.ermi.ns  ^'hat  relationrhips  may  exist  botxvcc-n  the  sputLUi 
cytoloftic/il  stiidies  of  the  livjji.'i;  iiatient  and  the  microscopic 
studj--  of  th.'^  muco-  of  the  traciicjo-broncb.ial  tr-^e  in  tliese  same 
pationts  por't-;.:iort  ■  .1. 

(Use  1  averse  and  additional  pages,  if  necessaiy) 
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(B)  Methods  Employed 

1)  Select  patients  for  the  study  group  as  foUov/s: 

a)  All  patients  '.vith  a  "working  diac^nosis"  of  lung  cancer  of  whi- 
there  were  171  such  patients  at  the  Los  Angeles  County  General 
Hospital  last  year. 

b)  For  each  of  the  patients  \-rith   a  "working  diagnosis"  of  lung 
cancer  two  or  more  patients  with  diseases  other  than  lung  cancer 
which  should  cause  death  within  a  reasonable  period  of  time. 
Some  of  these  patients  will  have  signs,  symptoms,  and/or  diseases 
(other  than  lung  cancer)  of  the  respiratory  system;  others  will  :.. 
These  two  or  more  patients  (of  which  at  least  one  v;ill  have  no  ri  ■ 
or  symptoms  referable  to  the  respiratory  system)  vdll  be  of  the 
age  (within  5  years),  sex,  and  race  of  the  patient  '.vith  lung  car- 

2)  Obtain  comprehensive  information  concerning  places  of  residence, 
industrial  exposures,  smoking  habits,  X-radiation  exposure,  etc.  on  ft 
of  the  patients  selected  for  the  stuffy-  group. 

3)  All  patients  who  are  selected  for  the  study  group  vdll  have  3  sp--'. 
cytology  studies  provided  sputum  can  be  obtained. 

4)  All  of  the  patients  in  the  study  group  are  expected  to  die  withir. 
reasonable  period  of  time.  As  many  of  them  as  possible  v/ill  be  autoj 
and  at  this  time  19  sections  will  be  taken  from  certnin  specified  ar** 
of  each  tracheo-bronchial  tree.  These  sections  will  be  taken  by  a 
resident  pathologist  designated  by  Dr.  Paul  Kotin.  The  autopsy  rate 
at  the  IjOS  Angeles  County  Creneral  Hospital  has  in  the  past  been  about 
30-35.'?.  It  is  hoped  that  through  the  efforts  of  the  personnel  engage 
in  this  study  that  the  rate  can  be  raised  \\rith  regard  to  the  deathe 
among  patients  in  this  study  group, 

5)  The  19  sections  from  each  autopsy  \rdll  be  prepared  for  micro- 
scopic study  by  the  Svdss  roll  technique,  and  the  microscopic  studie: 
\rLl\   be  performed  by  Dr.  Paul  Kotin  and  his  associates. 

6)  Many  of  the  patients  vail  not  die  during  the  hospitalization  In 
which  they  first  become  members  of  the  Pulmonary  Neoplasm  Study  Groi;; 
It  is  anticipated  that  many  of  them  vdll  be  discharged  vdth  the  expei  - 
tion  that  they  will  be  readmitted  here  (L.A.C.G.H.)  or  elsewhere  for 
terminal  care.  Methods  of  maintaining  contact  vdth  these  patients  n. t 
be  established. 
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Ci    Major  Findings 

This  study  as  of  the  time  of  this  communication  is  still  in  the  planning 
tge  of  development, 

r 

d!  Proposed  Course  of  the  Project 

j  Depending  on  the  degree  of  success  at  case  finding  and  the  autopsy 
ais  among  those  in  the  study  group,  it  is  hoped  that  sufficient  data 
ii  be  collected  over  the  course  of  18  months. 
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13.  BUDGET  ACTIVITY; 

RESEARCH  '/" 

REVIEW  &  APPROVAL  /""/ 

BIOLOGIC  STANDARDS  r~l 


ADMINISTRATION        /~7' 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE fn 


llfr.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLEC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957-  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s); 


None. 
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Field  Investigations  and 
Cancer 3,  Demonstrations  Branch 


INSHTUTB  OR  bivi6l6tf       "**      ~  LABORATORY,  BRANCH,  OR  DEt>AtoEWI* 

General  Field  Studies  Section  5,    Berkeley j  California 
'section  or  SERVICE             ——  LOCATION  (IP  OTHER  MAlT 

Occupation  and  Lung  Cancer 


PROJECT  TITLE 

John  E.  Dunn,  Jr.,  M.D. 


PRINCIPAL  INVESTEJATOR 

Various  staff  members.  Bureau  of  Chronic  Diseases,  California  State 
Health  Department 


OTBER  INVESTIGATORS 


EF  THIS  PROJECT  R£S£34BLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
BLSEHHERE  IN  THE  PUBLIC  HEAI/FH  SERVICE  (WITHOUT  INTERCHAltOB  OF  PER- 
SONNEL, FACILITIES  OR  fVNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
KO.(S)  IF  WimiN  NIH). 

None . 


>.  PROJECT  DESCRIPTICW  (SEE  INSTRUCTIONS): 

A.  Objectives 

In  a  prior  caae-control  study  of  lung  cancer  patients s  in  which 
detailed  occupational  histories  were  gotten,  it  was  found  that  certain 
occupations  appeared  with  greater  frequency  in  the  lung  cancer  patients 
than  in  the  controls.  Among  the  suspect  occupations  were:  welders, 
various  occupations  using  asbestos  in  their  work,  painters,  cooks, 
marine  engineers  and  firemen,  and  electric  bridge  crane  operators.   These 
findings  are  being  investigated  further  in  the  present  study. 

B.  Methods  Employed 

The  present  study  is  a  prospective  study  in  which  populations  of  workers 
(Use  reverse  and  Ciddltlonal  pages,  if  necessary) 
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B.  Methods  Employed  (cont'd) 

engaged  In  these  occupations  are  being  assembled  to  be  followed  for 
future  lung  cancer  experience.   Since  populations  of  5-10,000  men 
35-64  years  of  age  are  desired,  it  was  neceasarv  to  use  a  mailed 
questionnaire.   Besides  identifying  information,  the  questionnairi' 
asks  for  pertinent  information  regarding  the  kind  of  work  engaged  in, 
the  nature  of  the  exposures,  length  of  time  in  Che  occupation,  anil 
smoking  history.   Union  organizations  offered  the  best  opportunity 
for  reaching  the  numbers  desired.   They  have  proved  to  be  most 
cooperative,  and  mailing  response  has  ranged  between  85-90  per  cent 
with  three  mailings.   Both  Northern  and  Southern  California  are 
included  in  the  study.   At  present,  data  collection  is  limited  to 
the  southern  part  of  the  state  and  will  be  completed  within  a  few 
weeks. 

In  addition  to  the  suspect  occupations,  a  control  population  of 
utility  workers  has  been  assembled. 

Lung  cancer,  other  cancer  (and  possibly  other  causes  of  mortality): 
will  be  determined  in  these  groups  by  checking  all  cancer  deaths  Jor 
the  State  against  these  assembled  populations. 

C.  Major  Findings 

The  data  collection  is  just  being  completed.   Death  clearance  of 
completed  populations  has  just  begun  It  is  anticipated  that  the  first 
year  of  clearance  will  be  biased  by  a  deficiency  of  deaths  due  to 
non-response  of  those  ill  with  the  disease  at  time  of  query.  This 
bias  should  disappear  rapidly,  however,  due  to  the  rapid  course  of 
the  disease. 

D.  Significance  to  Cancer  Research 

Occupations  found  to  carry  increased  lung  (or  other  cancer)  risk 
will  need  to  be  studied  for  identification  of  the  specific  cause.  Frc 
this  could  come  specific  control  measures. 

E.  Proposed  Course  of  Project 

Continue  death  clearance  of  each  of  these  populations  for  five 
years.   The  findings  will  determine  future  work. 
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Field  Investigr^tions  and 
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INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

General  Field  Studies  Section    5* 

SECTICa?  OR  ^SVICE  LOCATION  (IF  OTHER  THAN  BETHESDAT 

R.elation  of  Smog  to  Ixmg   Cancer 

PROJECT  TITLE 

7  Dr.  John  E.  Dunn,  Jr. 


PRINCIPAL  INVESTIGATOR 

Various  members  of  the  staff  of  the  Bureau  of  Clironic  Diseases, 
California  State  ;iealth  Dep£.rtinent 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAII£I£  RESEARCH  DONE 
ElfiEWHHRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANOE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 


10 S  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)] 

(a)  Objectives 


There  is  considerable  concern  as  to  the  short  and  long-term  effects 
of  smog.  Los  Angeles  has  been  particulsrly  jilagued  i.-dth  the  problem  the 
last  ten  ye-rs.  The  well  knovm  urban  excesses  of  lung  cancer  make  this 
disease  one  of  special  interest.  Altliough  the  mortality  rates  for  lung 
cancer  in  Los  Angeles  do  not  show  anj''  definite  excess  at  present,  it 
could  v/ell  b^  tiiat  an  excess  attributable  to  smog  would  be  masked  by  the 
large  immigrant  popiiLation  that  hns  been  and  is  being  added  to  that  city. 
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(B)  Methods  Employed 

The  plan  of  the  Study  is  to  collect  populations  of  Los  Angeles  resi- 
dents that  can  be  classified  as  long-term,  intennediate,  and  short-term 
residents.  Similar  ;^ouping  for  residents  of  the  San  Francisco  Bay  Area 
and  San  Diego  combined,  and  for  the  rest  of  the  State  will  be  collected. 
Statistical  considerations  indicate  that  the  sample  size  from  each  of 
these  areas  should  be  about  25,^-00  males  35-64  years  of  age,  or  a  total 
sample  of  75,000. 

Motor  vehicle  registrants  were  first  considered  as  a  sample  source, 
but  the  response  from  trial  mailings,  and  other  considerations  made  this 
source  impracticable.  An  organized  group  that  presented  many  advantages 
is  the  .'American  Legion.  The  California  division  was  approached  and  found 
to  be  cooperative.  A  trial  mailing  to  two  posts  resulted  in  a  better  than 
70  percent  response.  Consideration  at  the  moment  is  being  given  to  using 
this  organization  as  the  source  of  the  study  population. 

Once  a  population  is  assembled,  lung  cancer  experience  will  be 
determined  by  death  clearance  with  all  lung  cancer  deaths  reported  in 
the  State, 

The  questionnaire  for  the  Study  provides  a  lifetime  residence  history, 
present  occupation  and  a  check  list  of  suspect  occupations,  and  smoking 
history. 

(C)  Major  Findings 
None  as  yet. 

(D)  Significance  to  Cancer  Research 

To  assess  the  possibility  of  smog  as  a  factor  in  the  occurrence  of 
lung  cancer  in  a  human  population. 

(E)  Proposed  Course 

Follow  assembled  populations  five  years. 


Form  No.  ORP-1 
October  I956 
(Attachment  l) 


-3- 


Calendar  Year  1956 


PUBUC  HEALTH  SERVICE  -  -  NATIOKAL  INSTITUTES  OP  HEAI/IH 
INDIVIDUAL  PROJECT  REPORT 
Part  B:  Budget  Data  11,  NCI  i85 


SERIAL  NUMBER 


12.  BUDGET  DATA: 


FY' 57 


FY' 57 


ESTIMATED  QBLIGATIONS 

MAN  YEARS 

DUfflCT 

HKTMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

,  ^7,530 

1150 
BUDGETED  POSITIONS 

$7,680 

1/3   1/3   2/3 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

1/3 

2/3 

1 

0 

L3.  BUDGET  ACTIVITY; 

RESEARCH  /~~7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE m 


LU.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957 »  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO, (S): 


Funds  from  American  Cancer  Society 


NO  ENTRIES  FOR  ITEMS  15«  I6  &  17 


(Use  reverse  and  additional  pages.  If  necessary) 


J 


__  No.  OBP-1  Calendar  Year  I956 

;t^er  1956 
IVtachment  l) 

PUBLIC  HEAMH  SERVICE  -  -  NATIONAL  INSTITUTES  OP  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

A.  Project  Description  Sheet  1.   WCl-186 


SERIAL  NUMBER 


'  Cancer  3«  Field  Investigations  8e  Demonstrations  Branch 
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leneral  Field  .Studies  Section 
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•ROJECT  TITLE,         •'  "'  '                                               ~    " 

,;.  Taylor,  Vftji.  Haenpzel-  

i?RINCIPAL  INVE$T3»A5PQR  '  ^^                      '              ' 


K.  MiMore 
mER  INVESTIOATJQRS 


fF  THIS  PROJECT  RESEMBIilS,  CCMPI&MENTS,  OR  PARALLEIiS  RESEARCH  DONE 
ILSEWHEHE  IN  THE  PUBUC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
(ONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
fO.(S)  IF  WITHIN  NIH), 

one  known. 


Project  description  (see  instructions): 

Objectives 

1)  To  determine  the  mortality  in  some  of  the  larger  Catholic  teaching 
orders  for  all  causes  and  particularly  mortality  attributed  to 
■specific  cancer  sites. 

2)  To  compare  the  risk  of  dying  of  cancer  of  specific  sites  with  the 
corresponding  risk  in  the  general  population  to  determine  whether 
significant  excesses  or  deficits  exist  for  any  cancer  site. 


(Use  reverse  and  additional  pages,  if  necessary) 
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Calendar  Year  1956  SERIAL  NO. 

B.  Methods  Einployed 

1)  Information  on  approximately  70,000  individuals  comprising  62  Cathc 
religious  communities  from  1900  to  195*^  has  been  gathered,  coded  ar. 
analyzed  by  means  of  IBM  punch  cards  in  another  study  carried  out  : 
Institute  for  Research  and  Social  Science  of  the  University  of  Nort 
Carolina.  Although  the  fact  of  death  was  recorded  and  punched,  no  iltm 
was  made  to  determine  cause . 

2)  Through  a  contract  with  the  above-named  Institute  the  identifying  d i 
on  all  deceased  individuals  is  being  duplicated  and  a  duplicate  dec 
the  IBM  cards  on  the  entire  population  under  study  is  being  furnisi. 

3 )  The  cause  of  death  is  to  be  obtained  through  appropriate  channels  f  • 
the  death  certificate  of  each  deceased  person. 

k)   Appropriate  tabulation  and  biometric  analysis  is  to  be  made  of  the 
mortality  data  to  discover  similsirities  to  and  differences  from  sijr  a: 
data  relative  to  the  general  population. 

C.  Major  Findings 

None.  Data  is  now  being  collected 


D.  Significance  to  Cancer  Research 

This  study  will  complement  a  similar  research  project  being  coiuctei 
by  Dr.  Taylor  of  this  Section.  It  is  much  larger  in  scope  and  should  elp 
to  clarify  some  fragmentary  evidence  indicating  that  incidence  of  cer  in 
forms  of  cancer  is  different  for  members  of  some  religious  orders  tha  the 
general  popiilation,  possibly  due  to  difference  in  manner  of  living.   a^v 
make  possible  a  significant  contribution  to  our  knowledge  of  cancer. 

E.  Proposed  Course  of  the  Project 

1)  Identifying  information  on  about  U,000  deceased  individuals  has  al  ■ 
been  received.  The  total  number  of  decedents  is  estimated  as  abou  ] 

2)  Arrangements  are  being  made  to  search  for  the  death  certificates  1  orlt' 
to  code  cause  of  death.  This  will  be  time-consuming  and  the  proje 
probably  be  completed  within  the  next  two  years. 
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NATIONAL  CANCER  INSTITUTE 
1956 

INTRODUCTION 


The  research  staff  of  the  National  Cancer  Institute  made  many- 
significant  contributions  to  cancer  research  during  calendar  year  I956. 
Ihis  report  includes  only  selected  accomplishments,  since  many  new 
approaches  to  the  study  of  cancer  are  in  formative  stages.  It  is  not 
feasible  to  write  a  narrative  summary  of  the  National  Cancer  Institute's 
research  program  along  administrative  lines.  Collaborative  inter- 
disciplinary effort  has  increased  enormously  during  recent  years,  so 
that  over  one-half  of  the  projects  now  being  reported  include  participants 
from  more  than  one  laboratory  or  branch  of  o\ir  organization,  members 
of  other  divisions  of  the  National  Institutes  of  Health,  other  branches  of 
government,  or  nongovernmental  institutions. 

The  sudden  death  of  Dr.  George  H.  Hogeboom  in  July  was  a  serious 
loss.  His  pioneering  efforts  in  the  field  of  cytochemistry  had  an  enormous 
impact  on  biological  and  biochemical  research  throughout  the  world. 
Dr.  Albert.  J.  Dalton  has  assumed  the  position  of  Head,  Cellular  Biology 
Section,  Laboratory  of  Biology,  and  Dr.  Edward  L.  Kuff  will  continue 
the  scientific  program  that  he  and  Dr.  Hogeboom  had  initiated. 

Dr.  John  H.  Tuohy,  Head,  Chemotherapy  Service,  General  Medicine 
Branch,  resigned  at  the  end  of  the  year  to  enter  private  practice. 
His  devoted  service  will  be  sorely  missed.  This  loss  will  require  some 
reorganization  of  the  General  Medicine  Branch  in  the  near  future. 

Dr.  Nathaniel  Berlin,  formerly  of  the  University  of  California 
at  Berkeley,  joined  the  staff  as  Head,  Ifetabolism  Service,  General 
Medicine  Branch. 

Dr.  Delbert  M.  Bergenstal,  previously  associated  with  the  Uhiversity 
of  Chicago,  was  appointed  Assistant  Chief,  Endocrinology  Branch,  with 
particular  responsibility  for  clixiical  program. 

Dr.  Maurice  Landy  came  to  us  from  the  Army  Medical  -Center  as  Head 
of  the  newly  created  Polysaccharide  Section,  Laboratory  of  Chemiceil 
,  fhsmnacology. 

The  Visiting  Scientist  program  continues  to  excite  the  interest 
of  yoxmg  scientists  throughout  the  world.  We  are  able  to  accept  only  a 
fraction  of  those  who  apply  for  training  in  the  various  laboratories  and 
i branches  of  the  Institute.  Distinguished  foreign  scientists  in  residence 
at  the  National  Cancer  Institute  during  1956  inclxided  Professor  Leonidas 
Zervas,  Itoiversity  of  Athens,  Athens,  Greece,  and  Dr.  Leslie  J.  Foulds, 
Chester  Beatty  Institute,  London,  Eiigland. 


Excellent  opportunities  for  poatgreiduate  tralniag  in  several  titl% 

of  science  at  the  Hutional  Cancer  Institute  are  not  being  utilised  to  tlr 

fullest  possible  extent.  Budgeteiry  restrictions  limit  availability  of 

posts  in  the  Visiting  Scientist  program.  Fellowship  stipeadfi  provided 

the  Division  of  Research  Grants  eire  lower  in  soine  instEinces  than  are  p& 

for  siHiilar  positions  elsewhere.  The  high  cost  of  living  in  this  area 

makes,  fellowships  at  NIH  unattractive  to  many  desirable  cajadidates. 
« 

^  Bevision  of  administrative  procedures  and  practices  duxi.ng  the  y^x 
has  had  a  leost  saluteiry  effect  on  the  overall  operation  of  the  resaflrch 
area..  .,!Ihe  laboratory  and  branch  chiefs  have  exercised  their  increaeed  ■ 
authority  most  effectively  as  shown  by  continuing  post  audit  of  their 
operations.  Perhaps  additional  authority  may  be  delegated  to  the  chiel 
and  I  w^uld  recommend  that  they  be  authorized  to  decide  on  expenditure 
of  theiir-funds  for  domestic  travel,  subject  only  to  budgetary  control. 
The   initiation -Df  a  secreteiry' s  notebook  by  Mr.  J.  M.  Hannan  represenit 
a  codification-  of  administrative  detail  which  has  proved  extranely  ueei:. 
Continvted  efforts  in  this  direction  are  hl^ly  desirable. 

Despite  obvious  improvements  in  some  facets  of  the  management 
pict\ire,  other  areas  remain  important  sources  of  increasing  frtistratioi 
Personnel  gidmlni  strati  on  within  KIH  has  been  generally  more  satisfacto  , 
but  positions  for  which  appointing  authority  resides  in  higher  echeLoaoT 
government  create  serious  difficulties .  It  seems  ridiculous  that  pxx»  lOB 
of  four  distinguished  and  longstanding  members  of  BCI  staff  who  are 
uneqioi vocally  well  known  and  highly  regarded  by  the  general  scientific 
community  should  require  lapse  of  at  least  ei^t  months  from  initlatlc: 
of  the  req\iest -*o  final  action.  Again,  reconroendatiOTis  for  salary 
increeises  withiia  grade  (208g)  initiated  during  August  1956  had  not  bee 
acted  upon  by  the  ultimately  responsible  party  some  five  months  later. 
It  often  takes  three  to  four  months  to  process  recruitments  at  a  G8-l'i 
level.  Time  required  to  grade  applicants  for  civil  service  employaent 
at  even  lower  grades  seems  inordinately  long  and,  since  September,  hat 
been  responsible  for  losing  two  well-qualified  scientists  whom  the  toe  • 
crinology  Branch  wanted  to  employ.  These  experiences  have  a  serious 
adverse  impact  on  morale.  While  continued  service  of  those  iiauedlatel 
affected  by  such  extraordinarily  inept  personnel  administration  nay 
testify  to  an  unusual  devotion  to  duty,  one  caxmot  expect  that  it  wil 
encourage  most  people  either  to  enter  or  to  remain  in  government  serve. 

Progress  in  research  results  in  shifting  einphasi*)  new  approac  »; 
new  staff  members  and,  not  infrequently,  some  renovation  of  physical 
facilities .  Coniparatively  minor  changes  in  laboratories  are  made 
promptly  through  ordinary  administrative  channels.  More  extensive 
modification  of  existing  plant  is  a  major  undertaking  requiring  the  uw^ 
in  patience  and  perseverance.  Jobs  assigned  to  station  labor  eure  don 
most  expeditiously  once  they  are  initiated.  Increeising  demands  llJBit 


availability  of  these  highly  skilled  people,  hence  contracts  are  being 
used  more  freqtiently.  Experience  with  extramural  contractors  has 
been  generally  had^  and  almost  catastrophic  on  occasion.  No  practical 
means  of  holding  the  contractor  to  the  terms  of  his  agreement  seems  to 
exist.  Consequently  delays  are  numerous.  Two  rooms  on  the  third 
floor  of  Building  6  have  been  delayed  at  least  a  year  beyond  their  expected 
date  of  coBjpletion.  The  metabolic  ward  in  Building  10  should  have  been 
ready  for  occupancy  in  October  but  even  today  the  laboratory  facilities 
are  not  ready.  Long  delays  characteristically  occur  between  initiation  of 
a  memorandum  requesting  information  from  the  staff  of  the  Division  of 
Research  Services  and  receipt  of  that  information  which  is  ixsually  neces- 
sary for  making  a  final  decision  on  a  contemplated  project.  Scheduling 
of  the  work  after  a  decision  has  been  made  seems  to  require  an  extraordin- 
arily long  time-  These  problems,  which,  I  s\xt.i)ect,  are  due  largely  to 
overload  on  service  units,  have  been  discussed  with  Mr.  Hansen,  who 
does  everything  within  his  poorer  to  expedite  me-tters .  It  should  not 
constantly  be  necessary  to  bother  that  busy  and  co-operative  gentleman 
with  such  details. 

A  report  by  the  Safety  Ccsnmittee,  HIH,  last  spring  indicated  need 
for  changes  in  Building  6.  The  recommendations  were  discussed  at  length 
and  HCI  discharged  the  obligations  it  assumed  by  mutvial  consent  at  a  very 
substantial  cost.  Equally  important  recommendations  have  not  been 
implemented,  nor  is  any  evidence  now  available  that  they  will  be 
iniplemented  in  the  near  future.  The  safety  and  continued  good  working 
environment  of  the  NCI  operation  shoxild  be  a  matter  of  first  concern. 
Can  responsibility  for  completing  the  job  be  defined  so  that  these 
obviously  desirable  objectives  will  be  accomplished  without  further 
delay? 

TSie  principal  problem  confronting  NCI  on  a  long-range  basis 
relates  to  adequacy  of  resources  for  programs  aires 1/  in  being.  The 
necessity  for  vacating  Biiilding  8,  for  bringing  Dr.  Hueper  and  his  staff 
to  Bethesda  from  Georgetown,  and  the  loss  of  iinportant  space  to  sister 
institutes  provided  too  little  space  in  Building  10  to  support  a  clinical 
operation  of  some  125  beds.  The  modules  now  assigned  to  branches  of 
HCI  with  patient  care  responsibilities  barely  meet  current  demands  ^en 
our  occupancy  is  of  the  order  of  70  patients.  One  floor  originally  assigned 
to  the  Laboratory  of  Biochemistry  was  reassigned  to  Clinical  Pharmacology 
Section,  OADR.  Surgery  and  Radiation  Branches  are  reasonably  well  housed, 
but  General  Medicine  and  Endocrinology  will  reqtJire  more  laboratory 
facilities  as  they  become  larger  segments  of  the  clinical  area.  More 
space  will  be  required  for  pathologic  Anatomy,  since  the  autopsy  service 
eilone,  which  performed  208  post  mortem  examinations  last  year,  expects 
an  increase  to  300  diiring  this  calendar  year  and  should  ultimately  have 
about  500  such  examinations  annually.  Nb  immediate  solution  to  the  problem 


h. 


uecino  ..VLil:blj,  ouo  i'c  wool  i  bo  .oaoiuio  oo  rcloc  te  aevcral  groups 
prim-..rily  concerned  \/ith  aniuvil  experimentation  when  additional  space 
becomes  available.  Perhaps  our  needs  should  be  fommlated  more 
precisely  and  a  request  moxie  in  the  near  future  for  space  which  may  be 
available  as  a  resxilt  of  contemplated  new  buildings. 

All  of  these  administrative  matters  are  pertinent  to  research 
accomplishment,  but  the  rest  of  this  report  will  be  concerned  with 
current  program  content. 


CAUSATION  OF  CANCER 

Filterable  /.gents  from  Biological  Sources;  '3 

Ability  of  several  different  investigators  to  affect  the  occurren:* 
of  neoplasms  in  some  laboratory  mice  by  parenteral  administration  during  ; 
the  first  day  of  life  of  cell-free  extracts  or  filtrates  of  experiaental  . 
levikemias  has  attracted  broad  interest .  All  inbred  stredns  of  mice  need  i 
not  be  equally  susceptible  to  the  action  of  the  cell-free  materials;  theyi 
vary  widely  in  response  to  chemical  carcinogens.  A  peculieirly  hij^  degroi 
of  susceptibility  to  leukemia  induction  characterizes  a  substrain  of  C3H 
mice  obtained  from  Dr.  J.  J.  Bittner  at  the  University  of  Minnesota. 
Neoplasms  of  the  parotid  gland  seem  to  appear  more  randomly  among  the 
several  strains  that  have  received  appropriate  treatment.  Bie  spontazteou^ 
occurrence  rate  of  such  tumors  becomes  critically  important.  Dr.  L.  W.  L 
h£is  observed  levikemias  arising  in  relatively  old  C3H  mice  bred  in  his 
laboratory  from  stocks  originally  obtained  from  Dr.  Bittner  and  fron 
Dr.  Ludwik  Gross  of  the  Veterans  Administration.  Intraperitoneal  in- 
jection of  filtrates  from  1^  different  leukemlas  eirising  spontaneously 
among  AKR  mice  thus  feir  fails  to  increase  the  incidence  of  leukemlas  in 
the  Bittner  subline  of  C3H,  but  the  lesions  do  appear  earlier  among  the 
experimental  group.  Another  line  of  C3H  mice  obtained  from  Dr.  F.  H.  J. 
Figge,  University  of  Maryland,  develops  both  leukemlas  and  pgirotid  gland 
neoplEisms  spontaneously.  Dr.  Law  has  produced  an  additional  family  of 
these  mice  that  eire  free  of  the  mammary  tianor  agent.  Their  incidence 
of  lymphomas  is  high  and  their  response  to  treatment  early  in  life  with 
cell-free  preparations  of  other  neoplasms  remeiins  to  be  determined. 
Finally,  it  is  generally  agreed  that  C3H  mice  of  the  families  propagated 
at  NCI  over  the  years  are  generally  resistant  to  action  of  cell-free  extr  •» 
of  leukemlas  from  AKR  mice  insofar  as  a  leukemic  response  is  concerned, 
but  the  frequency  of  salivary  gland  neoplasms  is  increased.  Last  year's 
report  referred  to  increased  occurrence  of  both  leiokemias  £uad  parotid 
tumors  in  first  filial  generation  hybrids  produced  by  mating  C3H  t-nd  AKR 
mice  which  had  received  extracts  of  leukemic  tissues.  Dr.  S.  E.  Stewart 
has  extended  her  experience  with  these  mice  and  reports  a  number  of 
unusual  lesions  that  seem  to  be  more  abundant  in  the  treated  than  the 
control  subjects  for  a  given  age  up  to  15  months.  Peculiar  proliferatloi 
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of  renal  cells  and  epithelial- appearing  tvanors  of  the  thymus  have  heen 
rather  conmion  findings.  Dr.  Law  now  reports  voaiisual  ttimors  appearing 
among  vmtreated  mice  of  similar  hybrid  derivation. 

Some  workers  STispect  that  the  active  principle  in  the  cell-free 
extracts  of  leukemic  tissues  may  be  viral  in  nature.  Solution  of  this 
problem  reqxiires  a  greater  freqviency  of  response  than  the  30  percent 
presently  attained.  Dr.  S.  E.  Stewart,  ^duth  Dr.  B.  E.  Eddy,  HIAID, 
has  introduced  levikemic  cells  from  AKR  mice  or  cell-free  preparations 
made  from  leukemias  into  tissue  cultures  of  monkey  kidney  cells.  A 
striking  enhancement  of  tumor-promoting  activity  both  from  point  of 
frequency  and  latent  interval  follows  inoculation  of  newborn  mice  with 
cell-free  svtpematant  fl\Jids  from  the  tissue  cultures  after  incubation  for 
only  two  or  three  weeks.  Supernatant  fluid  from  monkey  tissue  cultures 
alone  has  no  such  effect.  !Qiese  preliminary  observations  are  encouraging. 

Studies  of  tumor  production  by  Rous  virus  in  chicks  provide   •-« 
critically  important  information  useful  in  ie  c  jrmining  attributes  of  an 

i  unequivocally  carcinogenic  virus  \mder  many  different  situations . 

iDr.  W.  R.  Bryeti  eiid  MLss  K.  D.  Calnan,  for  example,  have  determined,  :  .  .. 

( svisceptibility  of  5  strains  of  relatively  inbred  chicks  to  sarcoma  7no 

i production,  in  collaboration  with  Dr.  B.  R.  Burraester,  Regional  Poultry 
Research  Laboratory,  USDA,  East  Lansing,  Michigan.  "Ehe  most  and  least 

I  susceptible  stocks  give  a  50  percent  response  at  widely  separated  doses. 

JBoth  show  greater  uniformity  of  response  than  commercially  available  chicks. 
The  other  3  lines  are  intermediate  in  dose-response  relationships,  approxi- 

: mating  e:q)eriences  obtained  with  commercially  available  subjects. 

Dr.  Bryan,  liSiss  Calnan  and  Mr.  J.  B.  Moloney  have  inoculated  the 
I  strongest  available  standard  Rous  virus  into  chicirs  and  selected  the  most 
rapidly  developing  tianors  as  further  soiurces  of  virus.  Three  successive 
(passages  increase  the  potency  of  the  virus  recovered  10-  to  20-fold,  but 
ino  additional  increase  in  activity  results  from  25  more  passages  of  the 
(material.  When  a  minimxan  effective  dose  of  Ro\is  virus  is  used  to  start 
lother  transplant  series,  considerable  variation  is  experienced  in  ability 
|to  recover  the*  agent  from  the  txanors.  Virus  has  sometimes  disappeared 
!for  as  long  as  2  months.  The  disappearance  of  virus  from  Roxis  sarcomas 
|in  a  periodic  spontaneous  and  impredic table  fashion  has  long  been  known. 
iVarious  explanations  have  been  offered  to  explain  this  "masking."  NCI 
Isclentists  ascribe  it  to  random  fluctuations  in  sensitivity  of  the  test 
[objects  and  perhaps  the  relatively  small  number  of  observations  made  in  any 
Lven  series  rather  than  to  the  asstmrption  of  an  inactive  physical  state  by 
|the  vinos.    > 

Differences  in  the  stability  of  Rous  virus  suspended  in  phosphate 
land  citrate  buffers  have  led  Mr.  Moloney  and  Dr.  Bryan  to  study  factors 
llnfluencing  preservation  of  the  agent  and  its  recovery  from  tissue  sources. 
Oxidized  lipids  inactivate  Rous  virus  in  phosphate  buffers  in  direct  relation 


6. 


to  concentration,  *rtille  citrate  buffers  protect  the  vlrxis  against  high 
concentration  of  phospholipids  unless  they  saturate  the  system. 

Dr.  A.  J.  Dalton  and  Dr.  Bryan  have  correlated  infectlvlty  of 
extracts  from  Rous  seircomas  with  the  presence  of  bodies  of  consistent 
size  and  structure  in  the  tumors.  Larger  bodies  M30-500  A  are  comaonly 
seen  in  electron  photomicrographs,  and  soine  tumors  also  contain  clumps 
of  smaller  particles  throughout  the  cytoplasm  of  some-  cells .  Heither 
type  of  inclusion  is  found  in  Rous  tumors  that  conteiln  little  or  no 
extractable  virus  and  can  be  transferred  only  by  ce3J.8. 

Search  for  virus-like  particles  in  cancer  cells  with  the  electron 
microscope  is  attracting  considerable  interest.  Electron  dense  partlcleB 
structurally  resembling  virus  particles  can  be  demonstrated  rather 
speirsely  in  experimental  leukemias  that  Dr.  Law  has  provided  Dr.  Dal  too. 
The  complexity  of  this  approach  is  demonstrated  by  studies  of  Drs.  Dalton 
and  K.  K.  Sanford.  Two  cultvires  of  mouse  fibroblasts  originally  obtaiiied 
from  one  cell  have  markedly  different  capacities  for  producing  sarcooas 
when  introduced  into  appropriate  mice.  When  both  cxiltures  are  grown 
on  media  containing  natural  products,  the  strain  with  low  tumor -prodxicing 
capacity  contains  virus-like  particles  on  examination  with  the  electron 
microscope.  The  highly  malignant  culture  reveals  no  such  bodies  when 
the  cells  are  grown  in  vitro  but  they  can  be  demonstrated  in  tumors 
resulting  fixan  Injection  of  the  same  cells  into  mice.  Cultures  with  ^ 
similarly  divergent  tvmior-produclng  capacities  which  have  been  grown  * 
solely  on  chemically  defined  media  contain  no  vlrvis-llke  particles. 

Mouse  mammary  txanors  are  conmonly  associated  with  the  presence 
of  a  virus-like  agent  transmitted  to  nurslings  throu^  maternal  milk. 
Three  lines  of  C3H  mice  were  freed  from  the  agent  some  years  ago  by 
f oster-nxorsing .  Dr.  W.  E.  Heston  reports  that  their  progeny  continue 
to  develop  caxicer  of  the  breast  in  20  to  30  percent  of  breeding  females. 
Carcinomas  of  the  breast  are  spread  throvi^out  the  pedigrees  showing 
no  tendency  toward  the  familial  type  of  distribution  characteristic  of 
C3B  mice  known  to  harbor  the  milk  agent. 

The  milk  agent  cannot  be  detected  in  mammary  tumors  grown  in  vitro 
after  several  transfer  generations.  Drs.  K.  K.  Sanford  and  H.  B.  Andervor 
also  report  the  occurrence  of  sarcomas  when  the  cells  grown  in  tissue 
culture  eire  reintrodviced  into  the  mouse  strain  of  origin  of  the  cells. 
Individual  clone  cultures  (derived  from  single  cells)  of  the  same  oateriaJ; 
give  rise  to  typical  carcinomas,  however,  on  stibcutaneous  implantatioo. 

Dr.  M.  K.  Derlnger  has  developed  a  substrain  of  mice  designated 
C3He  that  she  originated  from  fertilized  ova  transferred  from  a  C3H 
mouse  to  the  uterus  of  a  C57  black  mouse.  The  G3He  mice  would  not  be 
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expected  to  contain  and  transmit  the  milk  agent.  Differences  in 
occviirence  of  neoplasme  within  this  substrain  may  possibly  be  ascribed 
to  uterine  influences.  Moannary  tranors  have  been  observed  in  forced- 
bred  females  and  estrogenized  males  but  few  in  virgin  females  and  none 
in  untreated  males.  Most  C3H  mice  have  a  high  incidence  of  breast 
tumors  among  virgin  females.  This  experiment  is  incomplete,  but 
Dr.  Deringer's  ability  to  create  such  interesting  substrains  excites 
admiration  and  opens  an  important  field  for  study  of  cancer  causation 
at  MCI. 

A  larger  canmitn^rt  of  NCI  resoxurces  to  research  on  the  causation 
of  cancer  by  filterable  viruses  seems  clearly  indicated.  Bie  ctcrrent 
program  should  be  expanded  and  include  opportunity  and  encouragement 
for  exploring  the  hxmian  situation. 

Dr.  W.  H.  Syestone  and  associates  described  20  papillomas  of 
the  stomach  in  monkeys  associated  with  infestation  by  the  flfe: :  tode 
Nochtia  nochti .  The  parasite  seems  to  be  causally  related  to  the  benign 
neoplasms. 

Chemical  Carcinogens; 

Some  azo  dyes  and  other  chemical  compounds  used  in  industrial 
processes  are  highly  carcinogenic  for  some  species  of  laboratory  animals. 
Dr.  Frank  B.  Berry,  Assistant  Secretary  of  Defense  (Health  and  tfedical)^ 
provided  Dr.  W.  C  Hueper  with  an  opportunity  to  exaaine  health  records 
of  employees  in  two  munitions  plants  in  which  large  quantities  of  known 
carcinogens  have  been  used.  The  occurrence  of  cancers  among  exposed 
populations  vras  not  excessive  nor  did  particular  anatcmiical  types  appear 
with  tamsual  frequency,  insofar  as  death  certificates  provide  reliable 
data.  The  experience  is  far  too  smaU,  and  too  short  a  period  has  elapsed 
between  possible  initial  exposure  and  the  present  to  permit  definite 
concltisions .  A  report  to  Dr.  Berry  reconmended  repetition  of  the  svirvey 
some  years  hence.  Additional  information  on  potential 1 y  hazardous 
chemicals  in  current  use  at  the  factories  visited  by  Dr.  Hueper  was 
provided  to  those  more  immediately  concerned. 

A  survey  of  coanpounds  ^ich  have  been  tested  for  carcinogenic 
activity  during  the  period  1950-195i<-  by  Drs.  J.  L.  Hartwell  and  Phillip  Shubic 
^Chicago  Ifedical  School)  is  ready  for  pxiblication.  Ei^t  hundred  new 
compounds  were  tested  throti^out  the  world  during  the  period  concerned,  of 
which  190  were  carcinogenic  for  laboratory  animals.  Dr.  Hartwell  reports 
an  inordinately  high  proportion  of  carcinogens  in  a  few  classes  of 
ecmipounds  (Table  l). 


Table  I 


Class  of  Compovmd  Number  Tested  Carclnoa8nl< 

Carbamates  21  18 

i\ffllnofluorenes  l6  I3 

Cy clopenteneophenan threne  s  16  9 

Azo  compounds  88  kl 

Benzacridlnes  29  l** 

Other  compounds  608  95 

Interest  of  peirticular  scientists  in  certain  classes  of  chemicals  may 
have  contributed  to  the  more  intensive  exploration  of  some  types  of 
compounds,  but  the  total  experience  is  not  markedly  different  from  that 
obtained  in  the  earlier,  more  random  approeich.  Compilations  of  data  oo  , 
carcinogenic  compounds  are  useful  not  only  to  cancer  research  but  alao 
to  many  ind\istries.  Requests  for  this  type  of  information  axe  increaalc^ 
to  the  extent  that  pxibli cation  of  the  data  might  be  planned  at  biennial 
intei-vals  if  the  current  interest  and  activity  continue  at  their  presenti 
levels . 

Additional  experience  with  chronic  toxicity  of  polyvinylpyrrolida 
in  laboratory  animals  has  been  obtained.  Dr.  Hxieper  reports  30  percent 
incidence  of  malignant  neoplasms  affecting  chiefly  the  reticulo-endotheii 
system,  but  also  endometrium  and  skin  in  black  rats.  TJie  compound  can  b 
demonstrated  in  lung,  liver,  lymph  nodes,  peritoneal  fat  ajad  endooetriia 
many  months  after  injections  h&ve   ceased.  Only  2  tumors  have  appeared  1 
mice  injected  with  polyvinylpyrrolidone,  and  none  have  been  fo\md  in  rat  u 
exposed  for  at  least  2  years. 

Dr.  Hueper  has  also  tested  the  carcinogenicity  of  11  dextr£uis 
administered  parenterally.  Few  tumors  have  appeared  in  mice,  but  neopln» 
of  the  liver,  ovaries,  uter\is  and  lyTiph  nodes  are  being  fovnad  in  rats 
during  the  second  year  after  initial  exposure. 

Attempts  to  produce  experimental  cancers  with  metfiLLLlc  chrcBiuD, 
its  salts,  dusts  from  chromat^e  plants,  or  mixtures  ^proximating  those 
dusts  have  been  generally  unsuccessful.  Some  tvmiors  have  appeared,  how.*: 
in  rats  at  the  site  of  injection  of  chromite  or«  lust  mixed  with  powder 
limestone  and  a  small  quantity  of  sodivmi  chromate  to  duplicate  certain 
conditions  of  exposure  encotintered  in  the  chromate  industiry,  which  has 
extraordinarily  hig^  risk  to  pulmonary  cancer.  The  same  type  of  mateii 
injected  into  guinea  pigs  and  rabbits  has  evoked  no  neoplasms,  accordin 
to  Dr.  Hueper. 

Additional  studies  by  Dr.  C.  H.  Grogan  demonstrate  the  amoxmt  ol 
chromium  found  in  urine  euad  remote  organs  of  dogs  or  rabbits  inhaling 
atmospheres  contaminated  with  chromite  ore  to  be  of  the  same  order  of 
magnitude  as  that  recorded  in  the  literatxare  for  comparable  analyses 
made  from  blood,  urine  and  tissues  of  exposed  workers.  Oxidative  solu- 
bilization of  the  chromite  ore  occurs  in  the  lung,  as  imported  earlier 


The  ubiqviitoiis  occxirrence  of  the  carcinogen,  benzo  (^a;]pyrene, 
maJses  reasonably  simple  means  of  its  aecection  and  isolation  highly 
nesii-efeXe.   Dr.  E.  J.  CaJanmann  has  substantially  improved  isolation 
jtechniques  by  demonstrating  the  superiority  of  fine  grained  alkaline 
alvunina  or  silica  gel  as  adsorbents  for  chromatographing  polynuclear 
aromatic  hydrocarbons.  Despite  lack  of  incont.."0 . . -tible  e^d.dence  that 
aenzo  Qa^pyrene  is  capable  of  causing  cancer  in  «ian,  a  number  of  mix- 
tures whi«h  unequivocally  produce  human  neoplasms  do  contain  this 
;oii5>ound.  Dr.  M.  Kuratsune  has  demonstrated  its  occurrence  in  soot 
[produced  by  direct  roasting  of  coffee,  thovigh  it  cannot  be  detected  in 
:offee  roasted  by  an  indirect  method.  This  study  results  from  surveys 
3f  cancer  illness  in  10  American  cities  by  the  Field  Investigations  and 
demonstrations  Branch,  HCI,  which  revealed  an  unusually  high  incidence 
)f.  piilmonary  cancer  in  Hew  Orleans.  13ie  significance  of  Dr.  Kuratsune' s 
finding  cannot  be  evaluated  at  this  time,  but  coffee  roasting  is  an  iinportant 
^^ustry  in  Hew  Orleans. 

I     Dr.  Heston  has  observed  an  increased  frequency  of  hepatomas  in 
i:3Hf  mice  following  a  single  dose  of  ethyl  carbamate.  HR  mice  \diich 
ievelop  hemangio-endotheliomas  spontaneo\isly  are  more  susceptible  to 
ixe  production  of  that  type  of  newplasm  by  if-'^- .oiyj-ak,-. -o-toluidine  than 
lire  roost  of  the  other  strains  tested  by  Dr.  M.'  ll.   De^ir^er. 

]     Pitiiitary  tumors  have  been  observed  by  Dr.  H.  P.  Morris, 
Its.  B.  p.  Wagner,  Dr.  L.  S.  Lombard  and  Dr.  C  Velat  in  rats 
feceiving  such  siniple  aromatic  amines  as  3^^-xyli<iiiie  and  p-fluoro- 
Icetamide.  A  variety  of  renal  neoplasms  has  appeared  fo3J.owing 
IdBtLnistration  of  acetylabed  mono-  and  diaminophenyls  to  rats. 


The  occurrence  of  two  malignant  melanomas  in  guinea  pigs  painted 
th  3-methylcholanthrene  by  Dr.  J.  H.  Edgcomb  is  particularly  promising 
iince  it  may  afford  means  of  studying  this  important  tumor  type  xmder 
|Ontrolled  conditions. 

suilations ; 

Experiments  on  leukemias  in  mice  induced  by  X-rays  lead  Dr.  L.  W.  Law 
p   conclude  that  X-irradiation  "conditions"  the  subject  to  transform  normal 
'ells  to  leukemic  cells  only  if  thymic  tissue  is  present.  Thymectomy 
.educes  frequency  of  leukemias  following  X-irradiation  of  first  filial 
eneration  mice  produced  by  breeding  C57  and  A  strains.  Transplantation 
|f  appropriate  thymic  tissue  restores  the  hi^  incidence  of  leiJkemia. 
^ese  observations  corroborate  the  findings  of  Dr.  H.  S-  Kaplan  of 
tanford  University  that  "round"  cells  not  previously  exposed  to  X-rays 
scome  leukemic  in  a  " condicioned"  host  and  extend  his  results  by  showinf 
tiat  host  cells  may  repopulate  the  thymic  graft  and  they,  too,  become 
.^ukemic.  While  irradiated  thymectomized  mice  develop  no  lymphocytic 
ipoplasms,  they  often  develop  reticulum  cell  tumors. 


Id* 


TBie  C3H  strain  developed  in  Dr.  Flgge'a  laboratory  which  haa 
a  hl^  rate  of  spontaneous  leukemia  is  also  unusual  because  the  leukenit 
incidence  is  not  influenced  by  removal  of  the  thymus.  X-irradiation 
does  increase  the  frequency  of  thymic  neoplasms. 

Dr.  Law  and  Miss  D.  E.  Uphoff  have  analyzed  genetic  characters 
of  leukemic  cells  eirising  in  mice  that  received  large  doses  of  X-irradlftUi 
and  were  protected  from  acute  mortality  by  intravenous  injection  of  bone 
marrow.  Some  of  the  leukemias  are  characteristic  of  the  donor  strain, 
emphasizing  the  ability  of  hematopoietic  cells  to  survive  for  long  perlodj; 
in  a  genetically  unsuitable  environment. 

Last  year's  report  referred  to  the  leukemogenic  action  on  guinea 
pigs  of  gamma  rays  from  radium  at  dose  of  8.8  r  per  day.  Mrs.  Hollcroft 
now  reports  that  leukemlas  axe  appearing  in  guinea  pigs  receiving  one-hai. 
that  deiily  dose  of  gamma  radiation  imtil  the  hematocrit  fell  to  30*  flhe  I 
also  presents  additional  data  on  mice  e3q)osed  to  UOO-900  r  of  total  body  > 
X-lrradiatlon.  Unirradiated  control  female  mice  live  longer  than  the 
males,  but  no  sex  difference  Is  seen  In  survivorship  of  the  irradiated 
suo  .»^."ts,  excepting  those  protected  from  acute  lethality  by  anoxia  or 
cysteine  at  doses  of  900  r  In  which  males  outlive  females.  Mice  Irradlat 
at  maturity  live  longer  than  those  irradiated  at  birth.  A  given  dose  of 
X-rays  appears  to  he  more  carcinogenic  for  females  than  males.  Dxe  niaib« 
of  adrenal  and  ovarian  tvmiors  is  consistently  Increased,  and  tumor  types 
appear  in  irradiated  mice  that  are  not  seen  in  unexposed  control  subjectj 
Protection  of  the  spleen  by  shielding  reduces  the  frequency  of  leukenia 
development  below  thav,  of  irradiated  mice  in  Trfiich  the  spleen  was  indudti 
in  the  exposure  but  does  not  affect  the  Incidence  of  other  neopleismB 
associated  with  the  carcinogenic  action  of  ionizing  rays. 

Hormones : 


Dr.  H  B.  Andeirvont  has  tested  the  susceptibility  of  several  inbr 
strains  of  mice  to  induction  of  interstitial  cell  tumors  of  the  testis  b 
estrogen:  Strain  C  mice  lure  by  far  the  most  sensitive  althou^  strain* 
DBA  2  and  Y  are  relatively  susceptible.  Ho  consistent  relationship  betw  n 
age  at  first  estrogenlzatlcn  and  susceptibility  to  testicular  tumor 
Induction  has  been  demonstrated.  Withdrawal  of  the  estrogenic  stlmulua 
at  various  Intervals  and  its  reapplication  at  later  dates  Indicate  that  e 
fundamental  change  produced  by  stilbestrol  in  interstitial  cells  of  the 
testis  persists  and  is  probably  irreversible .  Autonomous  cancer  in  the 
sense  of  a  progressively  growing  tumor  readily  transplantable  to  genetic  1/ 
appropriate,  normal  mice  requires  additional  estrogenic  stimulation,  wW ' 
may  be  continuous  or  dlscontin\ious.  Evidence  of  this  type,  together  wli 
failure  of  morphologically  definite  cancers  to  transplant  successfully 
within  an  individual  mouse  strain  reported  earlier,  emphasizes  the  need 
for  more  dynamic  approaches  to  the  study  of  carcinogenesis. 
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Progesterone,  according  to  Dr.  Andervont,  is  more  effective  in 
enhancing  the  occiirrence  of  mammary  tiunors  in  mice  that  do  not  possess 
the  milk  agent  than  those  in  which  the  agent  can  be  demonstrated. 

I  Genetic  Infltiences: 

A  total  of  7  genes  located  on  5  chromosomes  has  ixow  been  linked 
with  the  occurrence  of  spontaneous  pulmonairy  tvmiors  in  mice  by 
iDr.  W.  E.  Heston.  The  same  linkages  uu'luence  the  occurrence  of 
neoplasms  of  the  lung  induced  by  urethane,  3-methylcholaQthrene  or 
nitiragen  -mustard  compounds  but  not  those  induced  by  1,  2,  5,  6-dibeiiz- 
I  anlihracene . 
I 

I      Work  elsewhere  has  demonstrated  an  increase  in  mutation  rate  of 
I  lower  organisins  and  the  occurrence  of  melanotic  lesions  in  Drosophila 
:iwith  increasing  environmental  concentration  of  oxygen.  Dr.  Heston  and 
(Dr.  A.  W.  Pratt  have  injected  mice  with  small  doses  of-  dibenzanthracene 
;  and  have  tlien  exposed  them  immediately  to  atmospheres  of  pvire  oxygen  for 
!i»8  hours.  TSae   frequency  of  pvilmonary  tumors  in  this  group  of  mice  is  twice 
J4bst  ixjf  control  mice  not  subjected  to  high  concentrations  of  oxygen. 

Dr.  M.  K.  Deringer  describes  two  new  mutants  phenotypically 
I  resembling  "waltzer"  and  "caracul"  arising  in  strain  A  and  strain  C3Hf 
jniee  re^ectively.  These  provide  valiiable  material  for  genetic  analysis. 

Protection  of  the  stomach  from  digestion  by  its  own  secretions  has 
j aroused  much  interest  over  the  years.  Each  strain  of  inbred  rats  resists 
Itdie  p^tic  action  of  its  own  gastric  juice,  but  Dr.  M.  K.  Barrett  describes 
luleeration  following  exposure  of  the  glandular  mucosa  of  the  stomach  to 
Igastetrc  juice  from  rats  of  other  inbred  strains . 

I 

.JJBclinTii.sm  of  Carcinogenesis; 

!      While  much  basic  biochemical  and  biological  research  contributes 
1*0  a  better  understanding  of  the  transition  from  normal  to  cancerous  and 
jway  properly  be  included  under  this  general  heading,  particular  reference 
will  be  made  to  progress  in  elucidating  the  carcinogenic  action  of 
lB^2-flviorenylacetamide  (2-acetylaminofluorene).  The  principal  approach 
Irequires  definition  of  the  fate,  distribution  and  metabolism  of  the  parent 
JniQlecule,  biological  testing  of  its  metabolic  end  products  and  such  analogues 
iof  the  carcinogen  as  can  be  made  available  throu^  a  collaborative  organic 
[cajemical  synthesis  prograw  with  Dr.  F.  E.  Ray,  University  of  Florida. 

j      Bie  rat  responds  to  administration  of  N-2-fluorenylacetamide  by 
(producing  a  wide  variety  of  tumors  in  many  organs;  the  guinea  pig  resists 
(its  carcinogenic  action.  Bie  Drs.  Weisburger  have  compared  the  metabolism 
jiof  isotopically  labeled  rt-2-fluorenylacetamide  in  these  two  species. 
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Guinea  pigs  excrete  the  radioes: tlvlty  much  more  rapidly,  ajad  little  Is 
retained.  A  compound  bearing  a  hydroxyl  group  in  the  5  position  1b  a 
major  urinary  metabolite  In  the  rat  but  is  present  to  only  a  slight  degrc 
in  guinea  pig  urine.  The  guinea  pig  excretes  more  hydroxy lated  deriv?- 
tlves  in  conjugated  form.  Ttxe   Weisburgers  suggest  that  at  least  two 
different  enzyme  systems^  probably  acting  by  separate  pathways,  may 
be  capable  of  hydroxylating  the  aromatic  rings  and  attacking  specific 
sites  in  the  parent  molecule .  Orthohydroxylated  derivatives  from 
N-2-fluorenylacetamlde  seem  to  be  Involved  in  the  carcinogenic  actlonB 
of  this  compound  in  rats.  It  will  be  extremely  important  to  follow  thi;; 
clue  fxirther,  particularly  since  Bonser  et  al.  have  postulated  that  an 
orthohydroxylated  derivative  of  Beta -naphthyTaml  ne ,  an  important  cause 
of  industrial  cancers  of  the  urinary  bladder,  is  responsible  for  its 
carcinogenic  activity  in  laboratory  animals.  Hydroxylation  itself  con 
scarcely  be  a  common  denominator  in  the  total  picture  of  CEirclnogenesis 
since  this  chemical  event  Inhibits  or  abolishes  tie  power  of  certain 
cyclopenteno-phenanthrenes  to  produce  experimental  neoplasms. 

Considerable  Interest  centers  about  an  hypothesis  ascrtblng 
cancer  formation  to  the  deletion  of  Intracellvilar  enzyme  systems  throu£^  ; 
repeated  denaturation  of  specific  proteins  to  the  point  that  synthesis  ol" 
the  system  becomes  inadequate  to  cope  with  its  removal  by  the 
carcinogenic  agent.  Data  supporting  this  general  concept  have  been 
obtained  by  following  the  capacity  of  certain  intracellular  proteins  to 
bind  carcinogenic  molecules,  with  the  important  finding  that  at  least 
two  types  of  tumoi-  studies  have  no  proteins  to  \4ilch  the  carcinogens 
that  produced  them  can  be  bound. 

Evidence  for  binding  of  N-2-fluorenylacetamide  by  liver  proteins 
during  hepatic  carcinogenesis  r  ;  provided  by  the  experiments  of  Dr.  H.  M- 
Dyer.  The  parent  corajiound  labeled  with  N^5  is  bound  principally  in  the 
liver,  less  in  other  tissues,  and  two  highly  carcinogenic  analogues  also 
enrich  the  liver  protein  throvigh  binding.  The  relatively  week  carcinogeii 
Ill5-U-fluorenylacetamld--^  does  not  enrioi:.  the  liver's  Isotope  concentration 
The  isotope  present  in  tlie  2  position  forms  a  stable  combination  with 
hepatic  protein  in  vivo.  In  vitro  enrichment  is  relatively  nonspecific. 

Dr.  B.  p.  Morris  and  Mrs.  B.  P.  Wagner  have  adapted  a  radioactive 
rose  bengal  test  to  the  s-udy  of  hepatic  function  in  rats  receiving 
compoxinds  that  produce  hepatomas.  The  dye  P-dlmethylamino-azobenzene 
inipalrs  the  function  of  the  liver,  as  measured  by  this  test,  and  produces 
tumors  therein.  Dimlnlehed  riboflavin  Intake  enhsmces  the  carcinogenic 
action  of  this  compound  with  concomitant  increase  in  hepatic  dysfunction 
but  it  is  still  less  thjn  the  degree  of  aberration  associated  with  more 
potently  carcinogenic  r.-2-fluorenylacetamide.  Correlation  between  the 
functional  Arrangements  revealed  by  radioactive  rose  bengal  and  morpbolog:  u 
evidence  of  cancer  is  being  studied  with  Dr.  L.  S.  Lombard. 
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Dr.  Morris,  Mrs.  Wagner  and  Dr.  R.  L.  Swarm  report  that 
sxirgical  thyroidectomy  prevents  hepatoma  formation  in  AxB  rats  fed 
H-2-fluorenylacetamide .  The  carcinogenic  potency  is  restored  by  feeding 
desiccated  thyroid. 

Dr.  R.  K.  Kielley  finds  that  N-2-fluorenyldiacetamide  inhibits 
glutamate  oxidation  to  a  greater  extent  than  any  other  oxidation  linked 
with  diphosphopyridine  nucleotide  that  she  has  stxidied.  The  mechanism 
may  involve  competition  of  the  carcinogen  with  the  coenzyme  for  glutamine 
dehydrogenase  of  mitochondria.  The  carcinogen  would  appear  to  be  an 
effective  inhibitor  only  of  the  "native  enzyme,"  however,  .fsince  a  compar- 
able effect  on  glutamate  oxidation  has  not  been  obtained  in  a  model  system 
using  crystalline  glutamine  dehydrogenase. 

ATIBIBOT^  OF  THE  CANCEROUS  STATE 

All  information  accruing  from  the  stvidy  of  cancer  by  many  scientific 
disciplines  indicates  the  increasing  complexity  of  cancer  research.  The 
classification  of  malignant  neoplasms  has  not  yet  proceeded  to  the  point 
where  one  may  anticipate  the  course  of  the  disease  in  any  individual  patient 
other  than  to  predict  an  ultimately  fatal  outcome  if  treatment  be  inef- 
fective. Probably  no  individual  can,  at  this  time,  design  experiments 
that  will  produce  the  desired  correlations  among  rate  of  growth,  capacity 
for  metastasis,  life  expectancy,  effects  on  the  organism  and  measurable 
variables  that  can  be  determined  by  the  chemist  and  physicist.  Progress 
in  this  direction  is  nevertheless  substantial.  An  increasingly  great 
reliance  on  advances  in  basic  scientific  research  —  biochemistry,  biology, 
biophysics  —  is  absolutely  necessary  to  continued  progress. 

Cytochemistry  and  Cytology; 

I      Chemical  characterization  of  intracellular  particiilates  found  in 
! normal  and/or  cancerous  cells  is  one  way  of  approaching  better  chaxac- 
'terization  of  the  cancerous  state.  The   cytoplasm  is  complex  indeed, 
j Conventional  methods  permit  isolation  of  mitochondria  and  nuclei,  but 
I  other  formed  elements  have  not  generally  been  produced  in  relatively  pure 
[yield.  The   state  of  purity  now  achieved  in  isolation  of  mitochondria 
'permits  Drs.  E.  L.  Kuff,  G.  H.  Hogeboom,  A.  J.  Dalton  and  J.  L.  Irvln 
(Guggenheim  Fellow)  to  r'oentxxy  ribonucleic  acid  as  a  constittient  of  these 
I  bodies  concerned  with  oxidative  metabolism. 

^e  microsomal  fraction  usually  obtained  from  disrupted  cells  is 
'a  heterogeneous  mixture.  Dr.  Irvin,  with  Dr.  Dalton' s  help,  has  separated 
'from  this  material  a  morphologically  homogeneous  component  of  small 
i particles  15  to  20  millimicrons  in  diameter  which  incorporate  radioactively 
I  labeled  glycine  at  a  rate  different  from  that  of  the  total  microsomal 

mixture  and  which  lack  enzymes  found  in  the  whole  fraction.  The  structtiral 
j  characteristics  indicate  that  the  isolated  bodies  are  probably  Palade 
(granules  rich  in  ribosenucleic  acids  associated  in  the  cell  with  the 

ergastoplasm,  or  endocytoplasmic  reticulum. 
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In  the  course  of  the  above  study,  a  type  of  particle  not  previou»ly 
observed  either  in  homogenates  or  intact  cells  was  found  by  Dr.  Kuff  to 
be  concentrated  in  a  cell  fraction  isolated  at  high  centrifugal  speeds. 
Each  of  the  small  particles  examined  with  the  electron  microscope  by 
Dr.  Dalton  reveals  a  small  electron  dense  body  surrounded  by  a  distinct 
electron  lucent  halo  giving  the  total  particle  a  diameter  of  approxinatel^ 
150  A.  Bodies  of  the  same  size  and  configuration  are  also  found  in 
electron  micrographs  of  hepatic  parenchymaJ.  ce3J.8  and  in  splenic  macro- 
phages. Drs.  R.  E.  Greenfield,  Jr.  and  V.  E.  Price  have  shown  that  the 
quantitative  distribution  of  total  iron  in  fractions  produced  by  cell 
disruption  parallels  the  occ\irrence  of  the  particles  in  the  fraction. 
Known  rat  liver  ferritin  has  been  isolated  centrifugally  and  corresponds 
in  appearance  with  the  particles  seen  in  the  cell  fractions.  "Qiese 
gentlemen  have  succeeded,  then,  in  isolation  of  ferritin,  the  important 
iron-storage  protein. 

Dr.  Dalton' s  continuing  studies  on  the  Golgi  apparattis  indicate 
that  it  is  related  to  the  control  of  intracellular  water  balance.  Water 
can  be  seen  concentrated  within  vacuoles  of  the  complex  both  during 
maturation  of  precxirsors  of  secretory  droplets  and  the  absorption  of 
substances  from  the  extracellular  envii-^iaj.ut.  lae  .-r"Tiplified  form  at'  ih 
Golgi  -OTn^ex  in  highly  undifferentiateu  c  .nccrs  -*:._  frequent  failure  to 
find  the  Ltolgi  reaction  in  such  cells  fortify  the  concept  that  the  hydro- 
philic  phospholipid  within  the  complex,  on  which  its  staining  reaction 
depends,  is  involved  in  water  metabolism. 

Ho  consistent  differences  in  the  finer  architecture  of  normal  and 
cancerous  cells  have  yet  been  described.  Dr.  Deilton  and  Dr.  Sanford 
report  interesting  findings  on  two  strains  of  cells  with  identical  ancest  •, 
one  of  which  produces  few  tumors,  the  other  many,  when  the  cells  are 
transplanted  to  genetically  appropriate  subjects.  !Qie  less  malignant 
cultures  eire  composed  of  cells  with  many  small  electron  dense  mitochoodrj 
and  relatively  nur.erov>3  ergastoplasmic  membranes,  while  the  more  hi^ily 
malignant  cells  have  few,  large  and  relatively  electron  lucent  Bitochoodii, 
and  membranes  of  the  ergastoplasm  are  encountered  rarely. 

Better  means  of  predicting  growth  rates  of  cancers  would  be  noet 
useful.  Dr.  R.  C  MacCardle  finds  relatively  less  calcium  per  vuait  of 
magnesium  in  the  ash  of  rapidly  growing  animal  tumors  which  also  contain 
less  cytoplasmic  ribonucleic  acid  than  the  slowly  growing  neoplasms. 

Some  cancers  axe  known  to  change  their  stinictural  and  biological 
characteristics  both  in  man  and  experimental  animals.  Dr.  C.  J.  Daw  is 
attempting  to  cultivate  experimental  lymphomas  in  vitro.  One  histiocyti 
tvmior  has  been  carried  successfully  in  tissue  cultiire  for  10  months  witi  '• 
notable  cheinge  in  morphology.  Another  neoplasm,  originally  classified  a 
lymphocytic,  has  undergone  a  morphological  transformation  to  a  larger 
reticulum  cell  type.  Successive  transplantations  of  cells  from  the  cult"*' 
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at  frequent  intervals  have  produced  parallel  structtoral  changes  in  the 
I  tumors  resulting  in  the  recipient  mice .  The  transformed  cells  now  seem 
I  to  be  losing  their  capacity  to  form  tumors  on  reintroduction  into 
I  genetically  suitable  subjects .  Oiie  latter  type  of  experience  mirrors 
I  to  some  extent  that  which  Dr.  W.  R.  Earle  reported  some  years  ago  —  that 
i  tumor  cells  carried  for  long  periods  in  vitro  sometimes  lost  their  capacity 

for  growth  in  suitable  animals. 

The  sequence  of  events  occurring  during  cell  diAdLsion  has  been 
defined  in  rather  gross  terms,  but  much  remains  to  be  learned.  Dr.  R.  Love 
has  defined  the  particular  manner  by  which  ribonucleic  acids  from  the 

I parachromatin  and  nucleolus  enter  the  cytoplasm  during  mitosis.  Individual 
tumor  cells  were  used  in  this  study,  but  additional  experience  with  normal 

.adult  and  embryonal  cells  is  needed  before  the  significance  of  Idle  finding 
is  established. 

Cytological  techniques  have  been  used  by  Dr.  IfecCardle  to  determine 
ithe  cell  or  cells  of  origin  of  pitxaitary  tumors  that  secrete  thyrotrophic 
hormone  (TSH).  The  normal  pituitary  gland  contains  several  different  cell 
types  \diich  presumably  have  different  functions-  Discrimination  among 
these  different  types  of  cell  require  considerable  skill .  Dr .  MacCardle 
; assigns  alpha  cells  as  the  progenitors  of  the  type  of  TSH  pituitary  tvunors 
J  which,  on  transplantation,  grow  only  in  hypothyroid  mice,  while  the  USE 
jtiDDors  that  develop  readily  in  euthyroid  mice  seem  to  be  derived  equally 
from  alpha  and  beta  cells.  These  findings  have  required  definition  of  the 
earliest  morphological  changes  occurring  in  the  normal  pitiiitary  cells  as 
ithey  progressed  to  the  malignant  state. 

I      Ability  to  study  cancers  growing  in  tissue  culture  eind  to  observe 
;the  transition  from  normal  to  cancerous  in  such  systems  is  an  enormously 
ipowerful  tool  which  Dr.  Eaxle  and  his  associates  have  developed  extremely 
jwell.  Not  all  noraial  cells,  nor  even  all  cancers,  can  be  grown  in  this 
jWay.  Dr.  ¥.  G.  Mahler  has  successfully  grown  5^  to  6o  specimens  of 
; carcinoma  obtained  from  patients  hospitalized  at  the  Clinical  Center. 
Only  37  of  the  cultures  have  grown  when  transferred  to  fresh  media,  and 
just  11  of  these  have  bean  carried  for  as  many  as  5  generations  in  sub- 
I culture.  Obviously,  fia-ther  advance  in  technology  is  required  if  tissue 
culture  is  to  realize  its  potential  as  a  research  tool  for  the  study  of  cancer. 

Availability  of  chemically  defined  media  that  will  svipport  growth  of 
some  cell  types  affords  a  precise  means  of  approaching  some  of  the  basic 
1  problems.  Dr.  V.  J.  Evans  reports  that  even  cells  derived  from  a  single 
■cell  vary  in  their  ability  to  proliferate  in  one  chemically  defined  medium. 
jOf  57  different  attempts  to  grow  fibroblasts  of  clone  culture  929,  only  10 
jhave  been  successful.  Some  process  of  adaptation  to  the  new  environment 
j seems  necessary  if  the  cells  are  to  live.  Once  adapted,  continuing  raainte- 
i nance  of  the  culture  is  easy  even  thovigh  they  do  not  develop  as  large 
|pO|>\ilations  of  cells  as  they  do  when  grown  in  media  containing  some  natural 
Iproducts . 
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Protein  and  Amino  Acid  Chemistry  and  Metabolism; 


It  is  still  necessary  for  Dr.  J.  P.  Greenstein  and  associates  to 
produce  the  optically  active  piire  amino  acids  essential  to  research  in 
protein  structxnre,  synthesi -.s  -and  metabolism.  Growth  of  any  tissue 
requires  the  manufacture  of  relatively  large  quantities  of  proteins, 
the  most  abxmdant  constituents  of  protoplasm  other  than  water.  ,.,ii;ati- 
tative  differences  in  the  enzymic  activity  of  some  proteins  occvirring 
in  cancers  as  compared  with  their  normal  tissues  of  origin  were 
established  years  ago  by  Dr.  Greenstein.  The  manufacture  of  optically 
active  amino  acids  has  "been  aided  materially  through  the  development 
of  a  method  for  activating  the  enzyme  acylase  I  employed  for  their 
resolution,  thereby  resulting  in  increased  efficiency  and  economy. 
Drs.  S.  M.  Bimbaum,  M.  Winitz,  J.  P.  Greenstein,  R.  D.  Ifershall 
(Research  Associate)  and  W.  Palk  (Research  Associate)  have  prepared 
a  stable  enzyme-cobalt  complex  which  in  all  cases  is  more  active  than 
and  shows  markedly  different  optical  specificity  from  the  product 
ordinarily  isolated  and  employed  in  the  enzymatic  resolution  of  acyl 
PL  amino  acids. 

I      While  the  q\iantities  of  optically  active  pxire  amino  acids  needed 
by  the  Laboratory  of  Biochemistry  usvially  require  their  large  scale 
resolution,  Drs.  Winitz,  Bimbaum,  Greenstein  and  their  associates  have 
idevised  a  method  for  their  preparation  in  semi -micro  quantities.  Twelve 
p-   and  two  L-amino  acids  have  thus  far  been  obtained  by  this  process  in 
sxcellent  yield  and  purity. 

The  resolution  of  S-benzyl-DL-penicillamine,  alpha  amino  pimelic 
icid  and  eilpha  epsilon  diaminopimelic  acid  was  accomplished  dviring  the  year. 

Additional  studies  of  solid  state  infrared  spectra,  by  Mr.  Kbegel, 
pt  amino  acids  atd  their  glycyl,  acetyl,  glycyldehydro  and  acetyldehydro 
iflerivatives  yield  specific  absorption  freqtiencies  unequivocally  character- 
jLstic  of  the  individual  compounds,  permitting  identification  of  the 
fnaterials  in  mixtures.  Ability  to  measvire  small  qviantities  of  important 
pOBipOynds  in  biologiceuL  systems  greatly  facilitates  cancer  research. 

Drs.  Winitz,  Greenstein,  Bimbaum  and  others  have  prepared  +  s^iixi^o- 
|.somers  of  octopine.  Physical  characteristics  have  been  determineu  uiicL  ohe 
jsonfiguration  of  the  alaoine  portion  has  been  assigned.  This  has  permitted 
precise  identification  of  octopine  produced  by  reactivating  L-alpha-bromo- 
propionic  acid  with  L-argiiiine  in  alkaline  solution.  The   essential  nature 
)f  the  diasymmetric  amino  acids  L-isoleucine  and  L-threonine  dx-aws  attention 
fO   the  rather  subtle  influence  of  beta  configuration  on  the  behavior  of  some 
^xibstrates  in  biological  systems  which  determines  the  specificity  or  randomness 
ft  certain  enzyme  activities. 
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Ibe  Influence  of  L-arginine  in  reducing  acute  toxicity  of  aoino 
acids  and  the  association  of  that  toxicity  vith  rising  blood  amDonium 
levels  were  discussed  in  last  year's  report.  Drs.  Greenstein,  Winitz 
and  Bimbaum  now  report  that  L-citrulline  and  L-oml thine  may  be 
substituted  for  L-arginine  vriLth  comparable  effect  on  the  increased  blood 
ammonium  following  the  intraperitoneal  injection  of  an  LD  99-9  dose  of 
annonium  acetate  in  rats.  It  now  seems  clear  that  the  injection  of 
protective  quantities  of  L-arginine  with  lethal  doses  of  each  individual 
amino  acid  gives  a  spectnjm  of  responses  in  that  levels  of  blood  aanonlva 
and  urea  vary  systematically  even  though  the  rats  generally  survive. 
The  evidence  indicates  a  synergistic  effect  of  glutamate  on  the  eibility 
of  arginine  to  lower  blood  ammonium.  Either  may  reduce  the  level  to  soae 
extent,  but  normal  values  are   obtained  only  vrtien  both  amino  acids  are  Uied. 
Dr.  Greenstein  and  his  colleagues  have  shown  that  anmonium  detoxlficatioc 
probably  involves  separate  mechanisms  in  each  case.  The  effects  of 
ammonium  administration  and  argine  protection  on  the  content  of  aspartlc 
acid,  glutamic  acid,  glutamine  and  urea  vary  in  several  different  tissues.  • 
Ammonium  is  undoubtedly  detoxified  in  the  liver  via  the  Krebs-Henseleit* 
Ratner  cycle,  but  in  brain  and  testis  the  lowering  of  ammonium  concen- 
tration is  effected  throu^  synthesis  of  glutamine. 

Considerable  knowledge  of  the  reactions  of  arginine  in  reducing 
elevations  of  blood  ammonium  deliberately  created  by  artificieil  means 
requires  research  into  the  role  of  this  amino  acid  in  detoxifying  aBBOOiia 
ions  produced  in  ordinary  metabolic  processes.  "Bie  bulk  of  the  body's 
arginine  exists  in  natural  peptide  linkage,  hence  the  first  step  in  the 
study  is  to  provide  some  convenient  method  of  synthesizing  arginine  peptldi 
Drs.  Greenstein,  Winitz  and  Zeirvas  (Visiting  Scientist)  have  accooplished 
this  difficult  task  by  making  the  previously  undescribed  di-  and  tri- 
carbobenzoxy  L-arginlnes  which,  through  appropriate  chemical  manipulatloot 
lead  to  the  production  of  free  arginine  peptides. 

Dr.  J.  L.  Fahey  has  observed  effectiveness  of  L-arginine,  citrnlUm 
or  ornithine  in  preventing  rise  of  blood  anmonium  when  certedn  mixtures  of: 
Eimino  acids  are  infused  intravenously  in  man  and  the  dog.  The  extent  to  i 
which  L-eu:ginine  may  reduce  blood  ammonia  concentration  resulting  from 
hepatic  disease  remains  to  be  determined,  but  if  the  Krebs-Henseleit-Bfttne 
cycle  is  the  major  pathway  of  detoxification,  one  may  be  Justified  in 
assvmiing  that  parenchymal  disease  of  the  liver  would  seriously  affect  thl« 
metabolic  cycle . 

Among  the  most  powerful  tools  created  by  HCI  scientists  dxirlng  the 
past  year  is  a  completely  synthetic  water-soluble  diet  compounded  by 
Drs.  Birnbaum,  Winitz  and  Greenstein  ^ich  supports  growth,  pregnancy  and 
lactation  of  rats.  It  will  be  necessary  to  raise  successive  generations 
of  rats  on  this  ration  before  its  complete  adeqviacy  may  be  determined,  bu' 
the  prospect  of  achieving  complete  control  of  the  animal's  dietary  intake 
is  excellent.  The  diet,  moreover,  may  prove  \iseful  in  clinical  oedlcinSj 
especially  when  extremely  low  intestinal  residues  are  reqviired.  It  is  ^ 


19. 


conceivable  that  such  a  mixttire  could  he   given  intravenously  to  patients 
who  cannot  eat.  Biochemists  have  shown  the  ability  of  majranaliam 

j  organisms  to  produce  protoplasm  or  derive  energy  necessary  to  life 
through  different  chemical  reactions.  Availability  of  the  completely 

i  synthetic  diet  will  enable  precise  study  of  the  priorities  established 
for  individual  chemical  components  and  chemical  reactions  in  health  and 
disease.  A  long  range  program  may  be  expected  to  evolve  as  an  extremely 

I  important  component  of  all  medical  research. 

i       Rapid  advances  have  been  made  in  identification  of  known  proteins 
I  occurring  in  blood  serum  through  use  of  the  chromatographi  .  techniqties 
i  developed  by  Drs.  H.  A=.  Sober  and  E.  A.  Peterson o  The  following  com- 
I  ponents  have  already  been  identified  and  localized  in  the  effluents  2 
;  gamma  globulins  with  different  and  specific  immunologic  properties ;, 

siderophilin,  lipoproteins,  proteins  containing  glucosamine,  phosphatases, 
'  proteins  that  combine  with  vitamin  B-|^2  hemoglobin  and  its  protein  complex 
I /in  ser\ai,  a  trypsin  inhibitor,  albumins,  orosomucoid,  cer\iloplasmin, 
■thrombin,  and  a  protein  with  electrophoretic  mobility  faster  than  albianin. 
I  In  addition,  some  proteins  and  other  compoxmds  have  been  separated, 

concentrated  and  purified,  such  as  the  enzymes  secreted  by  the  pancreas, 

antibody  proteins  from  gamma  globiolin,  non-steroid  hormones,  enzjrmes  from 
!  various  tissues,  deoxyribonucleic  acids,  ribonucleic  acids  and  tobacco 

mosaic  virus o  Some  of  these  accomplishments  have  required  collaborative 
I  research  with  scientists  in  many  different  laboratories .  The  tremendous 
( activity  in  the  field  of  protein  separation  and  identification  has  been 
j  stimiilated  in  no  small  degree  by  the  technological  advance  provided  by 
JDrs.  Peterson  and  Sober. 

Dr.  Mo  Eo  Maver  has  completed  studies  of  enzymes  from  normal  and 
I  cancerous  tissues  that  degrade  deoxyribose  and  ribosenucleic  acids.  Tiiey 
have  different  pH  optima  from  similar  enzymes  secreted  by  the  pancreas. 
; Ribonucleases  from  liver  and  spleen  each  possess  characteristic  activities 
iand  vary  qualitatively  in  their  ability  to  hydrolyze  cyclic  nucleotides. 
I  Both  can  hydrolyze  the  "core"  of  nucleic  acids  from  yeast,  which  pancreatic 
i enzymes  cannot  do.  Separation  of  the  highly  active  nucleases  affords  a 
;  means  of  studying  factors  associated  with  the  allegedly  high  rate  of  tum- 
lover  of  nucleic  acids  in  cancers. 


I      The  deoxyribonucleases  (DM  ase)  of  human  serum  and  urine  are  being 
I  explored  by  Drs.  J.  Shack  and  J.  L.  Steinfeld.  Serum  contains  DNA  ase  I 
:and  a  heat  labile  inhibitor.  Urine  contains  60  -  100  times  the  amount  of 
ithe  same  enzyme,  but  no  inhibitor  can  be  demonstrated.  The  daily  output 
[is  relatively  constant  for  a  given  individxial  but  vai-ies  widely  among 
{different  persons.  Ho  DM  ase  II  has  been  demonstrated  either  in  serum 
ior  urine.  These  base  line  studies  may  provide  a  means  of  approaching 
study  of  deoxyribonucleases  in  disease  states. 


Data  obtiiined  by  Drs .  Peterson  and  Sober  on  the  dissociation  of 
hemoglobins  suggest  the  presence  of  at  least  two  different  types  of  bogods  ' 
necessary  to  maintain  moleciOax  integrity.  The  same  investigators 
explain  the  aggregation  of  bovine  serum  albumin  at  pH  3-'+  to  5^3  in 
presence  of  urea  as  possibly  being  due  to  the  formation  of  interoolecxjlar 
disulfide  bridges.  The  chturacterization  of  proteins  and  determination  of 
their  physical  and  chemical  properties  provide  means  of  approaching  their 
relationships  in  biological  materials. 

Direct  study  of  the  serum  proteins  in  health  eind  disease  has  been 
greatly  facilitated  by  the  new  chromatographic  techniques.  Dr.  Fahey 
and  Mr.  A.  C.  Peacock,  for  example,  find  EdJcaline  mono-  and  di- 
phosphatases  as  separate  and  distinct  enzymes  in  plasma. 

One  method  for  determining  blood  volume  and  certain  characteristics, 
of  albumin  in  clinical  investigation  involves  the  use  of  albumin  tagged 
with  radioactive  iodine.  Such  methods  have  enabled  DTo  Steinfeld  to 
determine  factors  responsible  for  the  hypoalbumlnemia  seen  so  conmonly  in 
patients  with  advanced  cancers.  There  are  different  techniques  for 
iodinating  albumin  which  result  in  different  intensities  of  radiation  per 
unit  of  albumin.  Dr.  Steinfeld  finds  that  increase  in  self  radiation  so 
alters  the  albumin  that  the  radioeictive  label  is  more  readily  lost  froB 
the  body.  All  of  the  iodJ.nated  albumins  give  comparable  results  for  blood 
volume  and  totaJ.  exchangeable  albumin,  however,  even  though  they  represent 
20-fold  •  fferences  in  self  radiation. 

Nucleic  Acid  Chemistry  and  Metabolism; 

Like  proteins,  nucleic  acids  are  large,  coinplex  molecviles  inti- 
mately associated  with  cell,  growth  and  function.  They  are  divisible  into 
two  large  classes  according  to  the  type  of  5  carbon  sugar  they  contain: 
ribose  or  deoxyribose .  Purines  and  pyrimldlnes  are  building  blocks  of  tlk 
large  molecules;  nucleotides  and  nucleosides  are  intermediate. 

Nucleic  acids  are  rather  tender  molecules.  Recent  improvements  ha' 
been  made  in  techniques  for  their  isolation »  DTo  Shack  has  developed  new 
procedures  for  determining  the  extent  of  denaturation  based  on  his  earlie: 
findings  that  denatured  nucleate  varies  with  temperature  and  salt  cancen- 
tration  under  conditions  where  undenatured  or  "native"  nucleates  do  not. 
Studies  of  diffusion  and  sedimentation  constants  of  deoxyribonucleic  e-*": 
permit  Dr.  Ho  Kahler  to  calculate  their  molecular  weights.  The  resvilts 
agree  with  values  obteilned  from  study  of  their  li^t  scattering  effects. 

Miss  A.  E.  Greco  and  Dr.  Maver  have  prepaired  highly  polymerized 
ribonucleic  acid  from  rat  liver  and  from  rat  hepatomas,  l^ie   preparationa 
have  different  molecular  weights,  and  products  formed  by  their  hydrolysis 
yield  different  ultraviolet  absorption  spectra o  Samples  of  RNA  isolated 
from  liver  and  pancreas  reveeil  no  such  differences. 
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Having  described  three  important  differences  in  the  types  of 
deoxyrihosidic  compovinds  obtained  from  normal  liver  or  regenerating 
liver  and  hepatoma.  Dr.  W.  C  Schneider  has  proceeded  to  define  the 
corapoxmds  accounting  for  a  large  proportion  of  total  acid-soluble 
material  in  the  latter  two  types  of  material  as  deoxynucleotides . 
Ihese  are  now  being  isolated  and  identified.  Whether  the  differences  . 
described  are  specifically  attributable  to  the  cancerous  state  or 
Zfeflect  more  rapid  growth  cannot  be  determined  at  this  time. 

Widespread  belief  that  certain  useful  anticancer  agents  produce 
their  effects  through  interference  with  nucleic  acid  metabolism  has 
intensified  interest  in  the  field.  Substantial  contribution  by  the 
HCI  staff  to  this  general  siibject  will  be  discussed  in  relation  to 
therapeutic  research. 

i  aidocrinology; 


Amphenone,  the  compound  developed  at  NCI  by  Dr.  R.  Hertz  and 
I  colleagues  which  inhibits  adrenal  cortical  activity,  has  proved  to  be 
li  an  extremely  useful  experimental  tool .  It  has  failed  to  arrest  the 
!  growth  of  14  carcinomas  arising  from  adrenal  cortical  cells,  but 
jDrs.  Hertz,  Bergenstal,  Lubs,  and  Mr.  S.  Jackson  report  unequivocaJ. 
I  evidence  of  its  suppressive  effect  on  the  synthesis  of  hydrocortisone 
land  corticostero;a^'  in  man.  Hypertension,  diabetes,  and  mental  aber- 
I  rations  consequent  on  hyperadrenocorticism  due  to  the  cancerous  gro\rth 
have  been  reversed  repeatedly.  So  precise  are  the  clinical  investi- 
gations of  patients  treated  with  amphenone  that  intimate  biochemical 
! relationships  of  compounds  produced  or  influenced  by  adrenal  cortical 
i activity  are  being  defined.  This  is  due  in  large  measure  to  the 
research  activity  of  NCI  endocrinologists  as  well  as  to  Dr.  Hertz's 
{generosity  in  making  amphenone  available  to  extramural  investigators 
jthoxigh  his  own  supply  is  serioiisly  limited.  Development  of  analogues 
[of  amphenone  which  might  retain  its  important  endocrinological  influ- 
;ences  without  its  undesirable  side  reactions  has  been  unsuccessful  to 
I  date.  This  program  will  be  continued  at  these  and  other  laboratories. 
I  The  importance  of  this  area  of  research  was  emphasized  editorially  in 
ithe  Lancet  (2:  237,  August  k,   1956)  which  concluded: 

I        "Amphenone  is  clearly  a  substance  of  great  interest.  It 

has  a  direct  progestational  action  on  the  genital  tract,  li^^er- 
feres  with  corticoid  synthesis  by  the  adrenal  cortex,  it 
caxxses  goitei-  and  it  produces  central  depression.  Undesirable 
effects  may  bar  its  wide  use  in  treatment,  but  similar  sub- 
1      stances  may  eventvially  be  f ovind  for  the  treatment  of  Cushing'  s 
'j      syndrome.  Such  compounds  may  prove  invaluable  tools  in  the 
investigation  of  endocrine  function  and  dysfunction." 
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Dr.  Mulay  is  studying  a  transplantable  rat  adrenal  cortical  twor  i 
which  produces  pronounced  effects  apparently  due  to  secretion  of  corticcl 
honnone.  Growth  of  the  neoplasm  reduces  the  size  of  its  host's  adreoalB 
and  gonads  in  both  sexes  but  increases  the  weight  of  the  liver,  spleen  ta 
heart.  It  will  maintain  the  health  of  adrenalectomized  rats  without  any 
need  for  providing  additional  salt  or  specific  therapy.  It  8l1bo  incr«a«e 
the  exijretion  of  sugar  in  the  urine  without  a  concomitant  increase  in 
blood  sugar.  Amphenone  has  no  marked  effect  on  growth  of  this  tumor  but 
does  influence  the  host's  eidrenals  and  thyroid. 

Adrenal  corticoids  decrease  the  weight  of  the  thymus  gland. 
Dr.  E.  M.  Nadel  has  devised  a  rapid  test  for  thymolytic  activity  of 
hormones  using  nestling  rats.  Bie  test  can  be  done  in  2^^  hours  and 
requires  neither  surgical  operation  nor  special  diet.  Use  of  the  test 
revealed  that  metacorten  had  3  to  U  times  the  activity  of  Cortisol. 

The   effect  of  prednisone,  a  chemical  with  strong  adrenal  cortlcoli 
activity,  on  the  healing  of  wounds  in  mice  has  been  studied  by  Drs.  L.  M. 
Cramer  and  E.  M.  Nadel.  Treatment  altered  the  histological  picture  of 
wound  healing  by  reducing  fibroblastic  proliferation  but  did  not  change  i 
the  tensile  strength. 

Further  experience  with  dlchloro-dlphenyl-dlchloroe thane  (DDD), 
which,  like  amphenone,  reduces  activity  of  the  adrenal  cortex  in  the  dog. 
indicates  that  the  outer  zone  of  adrenal  cells,  the  glomerulosa,  is  span 
Although  corticoid  output  is  markedly  reduced  by  DDD  administration,  blot; 
electrolyte  concentration  and  blood  pressvire  are  not  altered  and  the 
subjects  lose  little  weight.  Perhaps  preservation  of  the  glomerulosa 
protects  the  dog  from  signs  of  chronic  adrenal  insxifficiency. 

A  method  for  bioassay  of  pituitary  growth  hormone  is  based  oo  the 
ability  of  this  substance  to  increase  the  \5)take  of  radioactive  sulfur  b; 
cartileige.  Dr.  Bergenstal  and  Mr.  S.  Siegel  have  further  refined  the 
technique.  Insulin  and  tri-iodothyronine  both  synergize  with  growth 
hormone  in  promotion  S35  iiptake  and  increase  the  sensitivity  of  response 
by  about  20  percent.  Local  1  y  applied  growth  hormone  acts  directly  on 
treated  ceirtilage,  but  the  isotope  eind  the  hormone  must  be  delivered 
simultaneously . 

Occiirrence  of  clinical  cases  of  sexual  precocity  in  patients  with 
hypothalamic  tumors  has  led  Dr.  Hertz  to  study  prepubertal  differentiatl 
of  the  rat  and  rabbit  ovary,  which  proves  to  proceed  independently  of  th 
pituitary  gland.  Extensive  hypothalamic  damage  sufficient  to  impair  nori 
pituitary  gonadotrophin  function  does  not  alter  prepubertal  developaent. 
The  process  of  early  differentiation  of  the  ovary  has  been  observed  in 
tissue  culture  by  Dr.  Evans. 
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A  defect  in  genital  development  determined  by  genetic  factors  in 
AxC  rats  was  described  earlier  by  Drs.  Heston  and  Deringer.  One  testis 
appears  normal  but  the  other  is  atrophic,  lacking  epididymis,  vas  deferens 
and  seminal  vesicle.  Dr.  Hertz  and  associates  have  studied  the  endocri- 
nological factors  involved.  Removal  of  the  normal  testis  does  not  ca\ise 
atrophy  of  the  normal  seminal  vesicle  or  prostate,  indicating  an  adequate 
ayflrogen  output  by  the  atrophic  gonad.  The  atrophic  testis  responds  to 
removal  of  its  normal  coxmterpart  by  undergoing  a  slowly  progressive 
compensatory  hypertrophy  bringing  it  to  two-thirds  its  normal  size  in 
about  one  month.  Female  rats  of  the  AxC  cross  frequently  have  one 
hypoplastic  uterine  horn  which  does  not  respond  to  estrogenic  stimulation. 

Search  for  additional  naturally  occxirring  endocrine  hormones  has 
commenced  on  a  limited  scale.  Dr.  Hertz  is  studying  estrogenic  substances 
at  present.  Follicular  fluid  from  pig  ovaries  in  the  preovulatory  phase 
contains  estrogens  of  "imimpeded"  type  more  like  estradiol  than  estriol. 
Amniotic  flviid  has  a  similar  type  of  estrogen  with  about  10  percent  the 
activity  found  in  follicular  fluid. 

Some  hormones  vmdoubtedly  produce  their  effects  by  stimulating 
specific  biochemical  processes  concerned  with  growth  and  metabolism. 
Vitamins  are  often  important  elements  in  such  reactions.  Drs.  Hertz, 
Bergenstal  and  Mr.  F.  6.  Dhyse  have  shown,  for  example,  that  nitrogen 
storage  induced  by  administration  of  steroid  hormones  is  associated  with 
pantothenate  retention,  althoiigh  the  storage  of  other  B  vitamins  is  not 
affected.  A  stim\ilating  influence  on  the  growth  of  cancer  by  the  vitamin 
biotin  was  established  in  experimental  studies  some  years  ago,  hence 
creation  of  biotin  deficiency  might  retard  growth  of  cancer.  Dr.  Hertz 
and  his  colleagues  have  been  xmsuccessfiil  in  creating  clinical  biotin 
deficiency,  however,  and  the  proble«  is  now  being  pursued  at  a  laboratory 
level  by  Dr.  Hertz,  Mr.   Dhyse  and  Mr.  P.  L.  Rayford,  with  these  findixags: 

1.  Some  compounds  demonstrating  antibiotin  activity  in  microbial 
systems  have  no  such  power  in  the  rat.  Avidin  remains  the  only  potent 
antibiotin  agent  in  mammals. 

2.  Coliform  organisms  in  rat  intestine  synthesize  a  form  of 
avidin  which  does  not  combine  with  biotin.  The   synthesis  is  enhanced  by 
actithiazic  acid. 

3.  Svibstantial  but  still  incomplete  biotin  deficiency  in  mice 
permits  growth  of  axi  experimental  letJkemia  (with  Dr.  Law). 

Dr.  S.  H.  Wollman  reports  a  wide  spectrum  of  functional  activity 
among  transplantable  thyroid  txanors  in  rats  of  the  Fischer  strain.  Some 
are  more  active  thari  the  thyroid  in  the  same  host,  and  some  can  concentrate 
radio^jpdide  even  whan  growing  in  euthyroid  subjects.  Both  of  these 
properties  are  sigrdficantly  different  from  transplantable  movise  timiors  of 
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the  thyroid  described  by  Dr.  H.  P.  Morris.  Failvire  of  thiocyanate  to 
inhibit  binding  of  radioactive  iodine  and  inhibition  of  transport  of 
iodide  to  the  binding  site  fortify  Dr.  WoHman' s  earlier  thought  that 
radioactive  iodine  is  not  concentrated  in  the  thyroid  by  simple  ad- 
sorption. Differences  are  described  in  behavior  of  mouse  and  rat 
thyroids  respectively  under  identical  experimental  conditions.  The 
rate  of  binding  of  ll31  expressed  as  ratio  of  amovmt  bound  per  minute 
to  total  isotopic  iodine  content  of  the  gland  is  appreciably  higher 
in  rats  theua  in  mice.  Hypophysectooy  markedly  reduces  the  rate  in 
mice,  moderately  in  rats,  while  the  amount  of  ll31  concentrated  by  the 
thyroid  is  increased  in  mice  and  diminished  in  rats. 

Established  causal  relationships  of  some  endocrine  hormones  to 
cancers  emd  the  ability  to  alter  the  course  of  some  cancers  by  the  asm   i 
or  similar  compounds  focus  attention  on  the  need  for  increasing  activity 
in  basic  endocrinological  research.  Space  limitations  seriously 
interfere  with  the  ability  of  NCI  to  expand  its  excellent  program  in 
this  area. 

Immunology  and  Transplantation  Studies : 

Certain  unusual  events  occur  in  the  course  of  clinical  cancers, 
among  which  are  seemingly  spontaneous  remissions  of  variable  duration,  i 
Many  have  searched  for  antigenic  differences  between  the  generality  of 
cancers  and  normal  tissues  which  would  help  to  explain  such  bizaare 
events.  It  is  not  cUfficiilt  to  produce  evidence  for  antigenic  differen; 
among  tumors  if  one  atillzes  homologous  systems,  but  only  a  few  scientls 
have  been  able  to  separate  antigens  characteristic  of  a  cancer  from  tboe 
associated  with  the  individuality  of  the  normal  tissues  of  the  host. 
Recent  claims  for  demonstration  of  antibody  production  by  experimental 
cEuacers  produced  and  ST:\adied  within  one  inbred  strain  of  laboratory  mice 
represent  an  exciting  new  development  in  the  field  of  cancer  innunology- 
Dr.  R.  T.  Prehn,  in  a  rigidly  controlled  experiment,  has  demonstrated  U 
ability  of  fibrosarcomas  induced  by  S-nJethylcholanthrene  to  induce  a 
resistant  state  in  their  original  host  strain.  Spontaneous  fibrosarcc* 
or  normal  tissxxes  do  not  elicit  a  compsirable  response.  Observationa  of 
this  type  may  open  -up   a  new  approach  to  tumor-host  relationships. 

Most  studies  continue  to  be  carried  out  in  homologous  systeM.  ■ 
earlier  report  pointed  co  the  probably  primary  role  of  lymphocytes  in  li 
destruction  of  homografts,  as  determined  by  Drs.  G.  H.  Algire  and  J.  M. 
Weaver.  Development  of  in  vitro  methods  has  permitted  Dr.  Weaver  to  8t  J 
this  subject  more  precisely.  Mixture  of  ascites  tumor  cells  with  cells 
from  mice  inmunlzed  against  the  same  neoplasm  has  revealed  close  attach  ^■• 
of  lymphocytes  to  individual  tumor  cells  as  a  common  prelude  to  death  a 
disintegration  of  those  cells.  No  other  cells  in  the  exudate  e^diibit  - 
affinity  for  the  neoplastic  elements.  The  same  phenomenon  results  free 
intraperitoneal  injection  of  ascites  tumor  into  iramvinized  mice.  The  ly^ 
cyte  may  be  regarded  as  a  first  line  of  defense .  Dr .  Weaver  has  abowj  '-^ 
the  rapid  death  of  ascites  tumors  in  mice  Imnunlzed  more  than  two  week*  '^" 
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to  transplantation  of  the  cancer  is  not  accompanied  by  a  lymphocytic 
response.  It  takes  some  time  for  most  antibodies  to  be  formed  against 
a  specific  antigen,  and  one  may  logically  asstmie  that  the  antibodies 
themselves  are  free  in  body  fluids  in  siifficient  concentration  to 
destroy  the  invaders  under  these  circumstances. 

Continued  efforts  to  define  the  antigen  responsible  for  re-   n 
slstance  to  transplantable  tumors  after  injection  of  erythrocyte 
antigen  reveal  an  undi0.ating  character  of  the  response  curve.  When 
the  antigenic  stimulus  is  provided  by  tumor  cells  themselves,  Dr.  M.  K. 
Barrett  finds  a  more  constant  response  which  he  relates  to  their  greater 
antigenicity.  Some  evidence  obtained  by  Dr.  Barrett  suggests  that  the 
immunizing  antigens  of  erythrocytes  are  separable  from  hemaglutinogens . 

Additional  studies  utilize  diffusion  chambers  originally  designed 
by  Dr.  Algire.  One  may  specifically  incliide  or  exclude  cells  from 
traversing  the  walls  of  these  ingenioxis  devices  by  using  filters  of 
different  average  porosity  in  their  construction.  The  fluid  obtained 
from  chazobers  with  walls  having  an  average  porosity  of  0.^5  millimicrons 
is  similar  to  lymph  \d.th  respect  to  quality  and  quantity  of  protein,  as 
determined  by  Jfr.  Kbegel,  Dr.  Westfall  and  Dr.  Algire,  but  Dr.  F.  Smith 
finds  that  the  walls  permit  passage  of  antibodies  produced  in  mice  by 
the  injection  of  sheep  erythrocytes.  A  variety  of  normal  and  cancerous 
cells  may  be  grown  within  diffusion  chambers  that  will  not  grow  in  the 
host's  own  tissues.  The  survival  time  of  the  foreign  cells  varies. 

Dr.  E.  Shelton  is  using  diffusion  chambers  to  study  qual.;>ies 
responsible  for  the  invasiveness  of  e3q)erimental  leukemias.  The  ability 
of  three  different  leukemias  to  traverse  walls  of  different  known  porosity 
correlates  well  with  the  extent  to  which  the  same  leukemias  disseminate 
in  the  movise'  s  body. 

Drs.  W.  E.  Schatten  and  D.  M.  Bergenstal  find  that  rats  grow  mouse 
sarcoma  37  significantly  more  frequently  if  their  pituitary  bodies  are 
removed.  Growth  in  any  case  is  self -limited.  The  effect  of  radio- 
thyroidectomy  is  reversed  by  administration  of  tri-iodo-thyronine,  which 
clearly  denies  any  major  role  to  radiation  of  the  body  by  ll31  in  pro- 
ducing this  phenomenon.  The  same  investigators,  with  Drs.  W.  M.  Kramer 
and  R.  L.  Swarm,  have  studied  the  ability  of  cartilage  to  survive  trans- 
plantation, using  the  uptake  of  radioactive  siolfur  as  one  standard  of 
reference.  Heterografts,  those  made  between  different  species,  persist 
in  viable  state  for  only  2  weeks.  Grafts  of  an  animal's  own  cartilage 
are  viable  for  at  least  12  weeks,  while  homografts  svurvive  for  an  inter- 
mediate period . 
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Limitations  imposed  on  cancer  reeeeurchers  by  ready  availability 
of  transplantable  neoplasms  in  small  laboratory  animals  emphasize  the 
desirability  of  propagating  tumors  in  larger  species.  Dr.  L.  S.  I/3Bbard 
has  tried  to  transplant  l6  canine  tumors  into  puppies  exposerli  to  rela- 
tively large  doses  of  X-iiT6uiiation.  Her  only  success  has  bden  with  the 
thyroid  cancer  which  remains  transplemtable  in  irradiated  puppies  Eund 
has  shovm  no  evidence  of  structural  change. 

Polysaccharide  Research : 

Complex  molecules  composed  largely  of  sugars  and  some  lipids 
obtained  from  bacterial  sources  were  among  the  first  agents  to  produce 
striking  damage  in  experimental  cancers,  llie  clinical  usefulness  of 
this  class  of  agents  remains  to  be  determined,  but  among  their  more 
undesirable  properties  are  the  production  of  fever  euid  prostration  eu3d 
a  long  period  during  which  the  subject  fedls  to  respond  to  a  second  .lose. 

It  has  long  been  known  that  various  Gram-negative  bacteria  share 
the  capacity  to  induce,  In  mammalian  hosts,  a  reproducible  syndrooie  of 
reactions  including  fever,  changes  in  concentration  of  circulating 
leucocytes,  Shwartzman  phenomena,  tumor  damage,  and  a  series  of  profound 
vasomotor  disturbances  terminating  in  a  state  similar  to  irreversible 
shock.  Bacterial  components  responsible  for  such  reactions  have  been 
isolated  by  several  Investigators  and  identified  as  complex  polysaccharides 
of  hl^  molecular  weight.  Gram-negative  bacteria  have  been  thought  to  be 
the  only  natural  source  of  polysaccharides  exhibiting  such  propertiee. 

A  large  nxanber  of  polysaccharide  complexes  have  been  Isolated  In 
the  laboratory  of  Chemical.  Pharmacology  from  normal  and  neoplastic 
mammalian  tissues  and  from  plants.  Many  of  these  agents  produce  fever 
and  damage  certsiln  experimental  tumors.  Drs.  M.  Landy  and  M.  J.  Shear 
have  selected  for  further  study  10  polysaccharides  from  the  larger  col- 
lection. Seven  of  them  produce  damage  in  txmiors  and  3  are  inactive.  Theli;, 
ability  to  Induce  the  syndrome  referred  to  above  has  been  compared  with   i 
similar  properties  of  endotoxic  polysaccharides  from  Serratla  marceeceM  i 
and  Salmonella  typhosa  and,  in  adftttlon,  throu^  the  co-operation  of 
Dr.  L.  Plllemer  (Western  Reserve  University),  interactions  with  properdin 
have  been  tested  in  vitro  and  in  vivo,  including  early  transient  changes 
in  non-specific  resistance  to  certain  bacterial  infections. 

The  3  polysaccharides  originally  found  to  be  ineffective  in 
damaging  tumors  consistently  exhibit  little  or  no  activity  in  the  other 
effects  st\idied.  "Die  other  7  polysaccharides  elicit  the  entire  spectn» 
of  host  responses  heretofore  considered  unique  attributes  of  bacterial 
endotoxins .  Study  of  the  profound  effects  produced  by  these  complex 
Bolecules  on  a  basic  defense  mechanism,  the  properdin  system,  is  important 
in  itself  and  may  be  expected  to  illuminate  the  mechanism  by  ^rtxich  poly- 
saccharides produce  necrosis  of  tumors  and  the  nature  of  the  resistant 
state  Induced  by  polysaccharide  treatment. 
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Dr.  M.  G.  Kelly  has  concentrated  polysaccharides  from  Bryonia  by 
treatment  with  amylase.  The  product  demonstrates  enhanced  pyrogenicity 
i  and  prepares  the  rabbits  for  the  Shwartzman  reaction  but  does  not  elicit 
lit.  Additional  information  on  basic  mechanisms  involved  in  producing 
j  the  Shwartzman  phenomenon  has  been  contributed  by  Drs .  D .  P .  Rail  and 
Kelly.  Anticoagulants  such  as  biscotamacetate  and  heparin  inhibit  the 
reaction.  It  can  be  elicited  by  blockage  of  autonomic  nervous  system 
with  suitable  drugs  followed  by  local  injection  of  small  quantities  of 
compounds  that  produce  local  vasoconstriction. 

Radiation  Biology: 

Research  on  the  effects  produced  by  X-rays,  ultraviolet  radiations 
and  even  visible  light  on  biological  systems  provides  information 
important  to  cancer  research  as  well  as  to  other  medical  fields.  Total 
body  X-irradiation  of  mice  is  a  useful  point  of  departure.  Prevention 
of  e6a'ly  death  from  lethal  doses  of  X-rays  has  been  achieved  by  trans- 
iplantation  of  genetically  svd table  bone  marrow.  Dr.  W.  W.  Smith  finds 
I  some  protection  against  acute  lethality  from  injection  of  bacterial 
polysaccharides.  They  are  more  effective  when  given  prior  to  exposiore 
,to  the  ionizing  rays.  Increase  in  resistamce  to  infection  among  ir- 
radiated mice  parallels  ability  to  mobilize  granulocytes  associated  with 
accelerated  recovery  of  the  bone  marrow  in  the  irradiated  subject. 
|X-irradiation  does  not  m£\rkedly  alter  susceptibility  of  mice  to  infection 
{with  influenza  or  poliomyelitis  virus,  in  the  eicperience  of  Drs.  ¥.  W.  Smith 
and  B.  Eddy  (HIAID).  Total  body  exposvire  does  alter  some  immune  re  ;^  onses, 
however.  Dr.  F.  Smith,  studying  peak  hemolysis  titers,  finds  lower 
.average  peaks  after  a  tot-,  accumulated  dose  of  45  r  given  over  51  days. 
Degree  of  inhibition  with  standard  total  dose  but  variable  divided  doses 
relates  to  time  elapsing  between  individtial  exposTores,  the  individual  doses 
given  and  the  time  of  immunization.  Ciamulative  non- recoverable  damage  is 
jelicited  with  20  doses  of  22.5  r  each,  given  over  a  two-week  period. 
Evidence  is  accumulating  to  indicate  some  similarity  of  effects  produced 
by  "oxygen  poisoning"  and  X-irradiation.  Dr.  F.  Smith  has  eilso  observed 
a  reduced  antibody  response  of  mice  to  immunization  with  sheep  erythrocytes 
sn  the  subjects  are  exposed  to  high  partial  pressvires  of  oxygen. 
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Dr.  MacCardle  and  Dr.  C  C  Congdon  (Oak  Ridge  National  Laboratory) 
find  that  total  body  X-irradiation  alters  and  diminishes  the  mitochondria 
of  hepatic  parenchymal  cells.  Injection  of  bone  marrow  reduces  mitochondrial 
damage  in  most  cases.  Sodium  azide  inhibits  the  activity  of  cytochrome 
[Oxidase  loceilized  in  the  mitochondria,  but  this  effect  can  not  be  detected 
[until  the  subjects  are  moribund.  The  effects  of  X-rays  and  sodium  azide  on 
jmitochondria  appear  to  be  different. 

I      Bae  formation  of  free  radicals  is  an  important  consequence  of  X-ir- 
padiation.  Earlier  studies  by  Dr.  C.  R.  Maxwell  described  k  reactions 
|tnduced  by  X-rays  in  a^;.ueous  solutions  of  glycine  or  alanine.  One  resxilts 
directly  icota   b."  norption  of  energy  by  the  dissolved  molecxile,  the  other 
3  being  inui  ^t'^t  due  to  energy  absorltad  by  water,  which  produces  hydrogen 
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ions,  hydroxyl  ions  and  hydrogen  peroxide.  I^As   year's  findings  by 
Dr.  Majcwell  deal  with  effects  of  ionising  rn  l.vions  on  glycine  and 
the  mechimism  of  action  of  chemically  produced,  free  hydroxyl  radicals 
on  that  amino  acid.  The  model  system  studied  has  used  fenrous  iron 
und  hydrogen  peroxide  and  h-^s  required  their  simultaneous  measurement 
to  secure  kinetic  data.  A  new  mechanism  has  been  described  which  aay 
be  applicable  to  most  organic  substrates. 

The  following  information  provided  by  Miss  D.  E.  Uphoff  is 
particularly  important  in  view  of  the  increasing  interest  in  developing 
techniques  for  the  transplantation  of  bone  marrow,  which  may  be  oedi- 
cally  useful: 

"In  the  early  radi-^ition  protection  work  vfith  Dr.  Lorenz 
all  experiments  were  terminated  at  30  days  or  shortly  thereafter 
The   important  post-irradiation  pertod  beyond  this  short  interv&l 
hae  been  of  great  interest.  It  has  been  shown  by  many  investi- 
gators that  there  is  complete  and  lasting  recovery  if  the 
animals  receive  isologous  bone  marrow  (marrow  from  the  sane 
strain).  Those  mice  receiving  homologous  marrow  (that  of 
another  strain)  usually  recover  by  Ik   days,  the  time  at  which 
all  non- treated  controls  have  succvmibed;  however,  in  most 
cases  it  is  not  a  lasting  recovery.  The  onset  of  the  secondary 
phase  depends  \ipon  the  strain  of  the  recipient  and  the  strain 
of  the  donor.  It  may  start  as  early  as  I8  days,  or  later  than 
1+0  days  post-irradiation.  This  secondary  syndrome  is  marked  by 
diarrhea,  weight  loss,  but  normal  food  intake,  degeneration  aivl 
necrosis  of  lymphoid  tissue,  lack  of  hair-greying,  occasional 
derr.atitis  and  occ  islonal  liver  lesions  (non-bacterial).  A  bou 
marrow  has  completely  regenerated.  After  a  long  illness  iDOSt 
animaJ-s  succumb,  but  a  few  do  survive  the  secondary  phase; 
e.  g.,  the  animals  which  later  developed  leukemia. 

"The   secondary  phase  has  become  the  foceil  point  of  nrucb  wor 
upon  its  causation  end  possible  treatment  (or  prevention).  The 
experimenteJ.  criteria  for  the  production  of  this  secondary  phtr 
have  not  yet  been  fully  defined  except  to  the  extent  that  it 
occurs  when  homologous  marrow  is  used  as  a  protective  agent 
following  a  lethal  dose  of  irradiation " 

Evidence  that  protection  of  mice  from  lethal  amounts  of  total  1^  v 
X-lrradiation  involves  repopvilation  of  bone  marrow  cjid  other  heinatopol-l> 
organs  with  transfused  marrow  cells  is  strong,  in  view  of  Dr.  R.  M. 
Merwin's  contribution  last  year  and  similar  studies  repoi*ted  recently  * 
other  laboratories.  Dr.  Merwin  has  proceeded  to  quantify  aer  work  by 
immunogenetic  tests  and  finds  that  at  least  2-p   percent  and  possibly  aJ"'* 
all  of  the  ce3_ls  in  blood,  bone  marrow,  spleen,  lymph  nodes  and  thymuii^'' 
genetic  characteristics  of  the  donor  at  60  to  100  days  af-&er  the  prot<^  • 
injection.  An  earlier  part  of  this  report  described  leukemias  arisiivif' 
irradiated  and  protected  mice  in  which  the  genetic  chvracters  of  the 
leukemia  cells  aJLso  indicated  their  origin  from  donor  cells. 
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OSie  avidity  of  hyaline  cartilage  for  radioactive  sulfiar  has 
resTilted  in  studies  on  the  biological  effects  by  Drs.  P.  Rubin, 
J.  R.  Andrews  and  R.  L.  Swarm,  with  collaboration  of  Dr.  R.  Gottschalk 
(Veterans  Administration)  during  the  earlier  phases  of  the  project. 
A  minimal  dose  of  0.1  mc  per  gram  of  body  weight  will  arrest  the 
growth  of  cartilage  in  young  rats.  Chajoges  are  severe  since  epiphyseal 
cartilages  are  irreversibly  altered,  even  destroyed,  with  consequent 
bizarre  skeletal  deformities.  Dose-response  relationships  are  being 
defined. 

Related  studies  by  Dr.  K.  C.  Brace  have  shown  that  1200  r  of 
j X-rays  delivered  to  the  long  leg  bone  of  the  young  rat  produce  perma- 
inent  shortening.  The  tmirradiated  bones  fail  to  grow,  and  dwarfism 
[results.  This  is  a  unique  obseirvation,  indicating  that  exposure  of 
la  part  of  the  body  to  large  doses  of  X-rays  can  affect  the  growth  of 
I  the  entire  animal. 

i 

The  3  m.e.v.  Van  de  Graaff  electrostatic  generator  still  melts 
targets  when  operated  at  25  percent  of  its  rated  capacity.  Failiores 
(represent  minor  disasters,  since  cooling  water  enters  the  accelerator 
itvibe.  The  high  speed  scanning  device  planned  by  Dr.  H.  L.  Andrews  has 
Iproved  impractical,  because  the  high  frequency  magnetic  fields  required 
I  do  not  penetrate  undistorted  throxigh  the  metal  tubing  containing  the 
jelectron  beam.  Eddy  current  losses  in  either  alvminum  or  stainless 
I  steel  tubing  prove  too  excessive  for  any  practical  power  source.  Two 
|t&orium  targets  represent  no  improvement  over  gold  targets . 

I 

I      Ultraviolet  radiations  are  carcinogenic.  Dr.  H.  F.  Blum  has 

jtumed  to  lower  forms  for  determining  the  basic  reactions  induced  by 

iultraviolet  light.  Last  year's  report  included  Dr.  Blum's  description 

'ipf  abnormalities  arising  in  irradiated  regenerating  limbs  of  urodeles. 

jit  now  appears  thet  the  effects  are  strictly  local.  If  the  supernumer- 

|ary  limbs  are  amputated,  blastoma  formation  and  regeneration  occ\ir. 

iThe  new  limb  tends  to  develop  normally,  showing  no  tendency  to  reproduce 

jthe  morphological  pattern  of  the  abnormality  evoked  by  ultraviolet 

llrradiation. 

Dr.  M.  M.  Elkind's  studies  of  acq\iired  photosensitivity  by 
lactively  growing  respiration-deficient  haploid  yeast  cells  exposed  to 
dlltunination  by  a  30C-watt  incandescent  lamp  have  been  particularly 
(rewarding.  Exposure  to  the  visible  light  markedly  reduces  fermentation 
irate  of  the  light-sensitive  cells.  No  appreciable  oxygen  consumption  is 
jdetected  by  manometr.Lc  techniques  at  pH  7  and  BOOq  in  the  presence  of 
idextrose.  The  evidence  sxiggests  that  the  photolethal  effect  may  be 
iextranuclear,  including  some  type  of  photodynamic  action,  even  thoiigh 
ino  absorbing  pigment  be  added  to  the  system.  Dr.  Elkind  finds  a 
jcomplete  respiratory  enzyme  chain  in  haploid  yeasts  from  cytochromic 
{peroxidase  through  coenzyme  I,  but  some  cytochromes  are  lacking. 
\k  hemochromagen  with  the  spectral  characteristics  of  her  j.proteins 
jjagreeing  closely  with  the  third  complexes  of  hydrogen  peroxide  with 
Icatalase  and  peroxidase  increases  as  the  cells  develop  sensitivity  to 
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light.  "Die  curve  for  acquired  sensitivity  is  consistent  vlth  the  hypo- 
thesis that  the  lethal  effect  is  associated  with  the  increasing 
concentration  of  the  pigment . 

Effects  of  Cancer: 

Deterioration  of  the  canceroxis  host  nay  be  lethal  in  itself  > 
increases  morbidity  and  seriously  prejudices  the  patient's  reaction 
to  therapeutic  procedures. 

A  spectrum  of  anemias  representing  a  variety  of  causes  develops 
during  the  course  of  some  cancers .  The  destruction  of  erythrocytes  at 
a  rate  more  rapid  than  their  production  by  bone  marrow  characterizes  a 
substantial  number  of  anemias  -ten  in  rather  advanced  cancers  in  man. 
Drs.  Price  and  Greenfield  have  reproduced  the  beisic  features  of  this 
clinically  important  syndrome  in  rats  bearing  rapidly  growing  ejqperi- 
mental  cancers.  Tliey  have  now  established  that  the  anemia  occurring  in 
cancerous  rats  is  due  to  a  rapid  loss  of  erythrocytes  from  the  blood 
into  the  tumor  as  the  result  of  hemorrhage  or  thrombosis  rather  than 
the  leiiolytic  process  postulated  by  other  investigators.  Histopathc- 
logical  studies,  in  collaboration  with  Dr.  MacCardle,  reveal  areas  of 
hemorrhage  in  the  tumors  or  immediately  adjacent  tlssxxes  which  contain 
phagocytes  bearing  large  quantities  of  iron  in  addition  to  degenerating 
red  blood  cells.  Biis  appears  to  be  the  principal  factor  in  producing 
the  peculiar  anemia  occurring  in  experimental  subjects  and  can  be 
correlated  with  the  degree  of  cachexia  which  the  cancerous  host  develops- 
The  clinical  significance  of  these  important  findings  remains  to  be 
determined . 

The  well-established  depression  of  hepatic  catalase  actively 
associated  with  progressive  growth  of  car  :f r  is  probably  not  related 
to  sequestration  of  iron  by  cancerous  tissue.  Drs.  Greenfield  and  Price 
report  that  catalase  activity  of  the  liver  is  not  reduced  by  acute  or 
chronic  hemorrhage  although  catalase  contains  iron. 

Spontaneous  bleeding  complicates  the  course  of  some  leulctmlM  aod 
is  sometimes  a  terminal  event  in  the  acute  leukemieis  of  childhood. 
Serious  reduction  in  the  concentration  of  circulating  ■.'l'>oi  platelets 
accompanies  the  bleeding  tendency,  which  can  be  reversed  in  some  cases 
by  blood  transfusion.  Dr.  R.  J.  Frelreich  finds  no  evidence  of  a  defect 
in  the  blood  -.l^^^^xiit,   .-  c  i  iii,  .  tu»»o«_lated  with  spontaneous  bleeding  otb 
than  the  thromuc^ytopenia.  Cv-re>-v.loii  of  the  platelet  deficiency  in  vit 
completely  corrects  clotting  of  blooa  _ii  the   test  tube.  Disugreeoent 
concerning  the  relative  efficacy  of  fresh  blood  and  bank  blood  in  arrest 
of  bleeding  in  leukemia  has  been  resolved.  Dr.  Frelreich' s  double-blino 
comparative  stxidy  reveals  no  significant  effect  from  transfusion  of  btnk 
blood,  but  fresh  blood  produces  clinical  benefit  in  70  percent  of  the 
cases  studied.  The  total  experience  indicates  need  for  developing  prepe 
rations  of  thrombocytes  to  combat  the  hemorrhagic  tendency  in  leukeala. 
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An  extensive  study  of  the  cause  of  fever  among  levikemlc  patients^ 
initiated  by  Dr.  R.  T.  Silver,  has  been  continued  by  Drs.  C  E.  Forkner, 
Jr.,-  J.  P.  Utz  (HIAID),  D.  P.  Rail  and  E.  Frei,  III.  Only  2  of  the 
lexikemic  patients  admitted  to  NCI  beds  have  remained  afebrile.  PLfty- 
nine  of  the  82  febrile  episodes  studied  have  been  associated  with 
demonstrated  bacterial  infection  due  to  relatively  avirulent  organisms, 
nevertheless,  such  bacteria  as  coetgulase  positive  Micrococcus  pyogenes 
aureus  and  Psetidomonas  aeruginosa  cause  serioiis  clinical  infection.  The 
latter  organism,  in  particular  prodxices  general  sepsis  that  is  extremely 
difficult  to  treat.  Survival  of  infection  is  common  in  the  absence  of 
bacteremia  if  appropriate  intensive  anti -microbial  therapy  can  be  employed; 
yet,  sepsis  remains  a  leading  cause  of  death  in  le-ukemia.  Sojne  patients 
have  febrile  episodes  that  persist  despite  failure  to  detect  any  objective 
evidence  of  infection.  Some  of  these  tiltimately  develop  overt  bacterial 
infections.  Dr.  Forkner  and  his  colleagues  have  found  no  impairment  of 
antibody  response  among  leukemics  diallenged  with  a  variety  of  bacterial 
or  viral  vaccines. 

THie   analyticeil  respirometer  designed  by  Dr.  A.  W.  Pratt  permits 
measurement  of  oxygen  consvmiption  and  carbon  dioxide  elimination  in  intact 
rats  with  great  precision.  This  instrvanent,  combined  with  other  detailed 
metabolic  studies,  allows  one  to  assign  wei^t  increments  occurring  during 
normal  growth  to  major  body  constituents  such  as  fat,  water  and  protein. 

' The  gross  weight  change  agrees  within  1  percent  with  the  difference  between 
the  weight  of  foods  infested  (incliiding  water)  and  the  total  weigjit  of  the 

I  excreta.  Dr.  Pratt  and  Mr.  W.  C  White  have  observed  an  increased  total 
energy  expenditure  among  rats  growing  Walker  carcinoma  2^6.  The  heightened 

i metabolism  is  due  principally  to  changes  in  non-protein  constituents. 

Suggestively  similar  findings  have  been  obtained  from  the  study  of 
Icanceroxis  man  by  Dr.  D.  M.  Watkin.  Some  patients  with  progressing  advanced 
(cancers  in  negative  caloric  balance  bum  a  metabolic  mixture  composed 
i largely  of  fat  and  have  respiratory  quotients  well  below  0.75-  Chronically 
ill  non-cancerous  patients  have  generally  been  in  caloric  equilibrium  and 
demonstrate  respiratory  quotients  of  0.80  or  hi^er.  Hyperalimentation 
llncreases  the  caloric  expenditure  of  the  cancerovis  subjects.  Hie  energy 
iloss  persists  and  may  actually  increase  even  though  weight  increment  is 
iaccon5>anied  by  retention  of  nitrogen,  potassium,  phosphorus  and  sodivmi. 
IThe  chronically  ill  non-canceroiis  patient  responds  to  hyperalimentation 
iby  establishing  a  positive  caloric  balance  and  more  pronounced  storage  of 
lelements  concerned  with  the  btiilding  of  protoplasm.  Successful  interniption 
jOf  cancerous  growth  in  a  patient  with  prostatic  cancer  resiilted  in  prompt 
jelevation  of  the  respiratory  quotient,  which  gradually  returned  to  its 
ilnitial  low  value  as  inflvience  of  prednisone  wore  off.  Dr.  Watkin  is 
ilimited  in  his  stiidies  to  indirect  measurements  that  utilize  the  Newbvirg 
formula  for  insensible  water  loss.  A  facility  for  both  direct  and  Indirect 
balorimetry  in  man  sho\ild  be  provided  at  NIH  as  a  unique  contribution  to 
the  national  Interest  in  energy  metabolism.  Design  of  direct  ceilorlmetrlc 
apparatus  is  difficult  at  best,  but  new  approaches  to  animal  calorimetry,  as 
fievelcfped  by  Dr.  Pratt,  indicate  the  probable  feasibility  of  bxiilding  compa- 
rable tools  for  clinical  investigations. 
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Other  Attrtbutes  of  Cancer : 

TSie  well-known  hl£^  rate  of  aerobic  glycolysis  exhibited  by  canonr  • 
cells  as  demonstrated  by  Warburg  mancxoetric  techniques  has  been  used 
by  Dr.  D.  Burk  and  Mr.  G.  L.  Hobby  in  designing  an  extremely  simple 
manometric  test  for  maligncjicy.  It  must  be  clearly  understood  that  the 
method  requires  cells.  It  probably  cannot  be  used  in  the  screening  of 
populations  to  detect  the  occurrence  of  cancers . 

Drs.  K.  M.  Wight,  Burk  and  Westfall  find  good  correlation  betve«a 
the  rate  of  anaerobic  or  aerobic  glycolysis  of  the  two  lines  of  i.'.br6blMU, 
carried  in  tissue  culture  by  Dr.  Earle  and  associates,  and  the  aijility  of 
the  cells  to  produce  sarcomas  in  appropriate  mice.  Little  increase  in 
r-.'^piretion  is  seen  on  adding  succinate  or  paraphenylenediamine,  and 
glycolysis  in  the  highly  malignant  line  is  less  influenced  by  podophylllA 
derivatives . 

Drs.  Burk  and  M.  W.  Woods  describe  metabolic  characteristics  of 
human  cells  from  lymphoid  leukemias  as  those  comuonly  associated  with  the 
ctJiceroua  state.  They  exhibit  a  remarkably  low  respiratory  quotient, 
however,  which  in  some  cases  is  zero.  Dioigs  such  as  methotrexate  and 
6-niercaptopurine  which  often  influence  the  course  of  some  leukemias  have   ; 
no  measurable  effect  on  anaerobic  glycolysis  of  the  lymphoid  levikemic  cell* 4 
Under  aerobic  conditions  and  in  the  presence  of  the  antileukemic  con^iSKU  i 
glycolysis  is  eliminated,  the  respiratory  quotient  rises,  and  oxygen 
consumption  increases. 

In  vitro  techniques  produce  important  information  which  require* 
search  Tor  comparable  data  frcan  intact  systems .  The  well-defined  metabolic . 
chturacteristics  of  cancer  cells  clearly  indicate  their  ability  to  produce 
large  quantities  of  lactic  acid  from  glucose,  even  in  the  presence  of 
oxygen.  Is  this  characteristic  of  the  individual  cancer  cell?  The 
question  remains  to  be  answered,  but  Dr.  H.  K&hler  has  studied  the  pH  of 
individual  tumors  growing  in  experimental  animals.  He  finds  definite  end  ; 
reproducible  variation  in  the  acidity  of  the  tumors  studied  in  that  pH 
fells  as  one  passes  from  the  periphery  toward  the  center  of  the  tumor. 
The  change  in  pH  correlates  veil  with  the  lactic  acid  content  of  the 
particular  region,  and  other  correlations  include  degree  of  necrosis  and 
the  position  of  the  regional  blood  siipply.  A  practical  means  of  siaul- 
taneously  measuring  oxygen  and  pi!  would  be  most  helpful  in  further 
elucidating  the  metabolic  characte;.*istics  of  cancers  growing  in  their  hofts/ 


33. 


TREATMENT  OF  CANCER 

Some  practical  means  of  achieving  earlier  diagnosis  of  cancers 
would  tindoubtedly  increase  the  effectiveness  of  surgical  and  radiological 
methods  already  available  for  eradicating  the  disease.  The  anatomical 
extent  of  malignant  neoplasms  when  first  discovered  is  the  most  seriotis 
limiting  factor  in  the  management  of  cancers  today.  While  the  NCI  pro- 
gram in  therapeutic  research  seeks  to  improve  currently  available 
therapeutic  methods,  it  emphasizes  the  development  of  agents  that  may 
damage  tvmjors  selectively  on  systemic  administration. 
t 
Surgery; 

Evaluation  of  effects  of  iiltraradical  surgery  in  the  management 
of  specific  types  of  cancer  is  still  iaicoraplete.  Dr.  R.  R.  Smith  has 
had  larger  experience  with  pelvic  exenterations  for  carcinona  of  the 
uterine  cervix  liian  with  extensive  dissections  for  cancers  of  the  head 
and  neck  because  of  difference  in  availability  of  suitable  cases .  The 
local  pelvic  disease,  and  even  metastatic  cancer  in  the  area  of  lyinphatic 
drainage,  can  be  eradicated  by  surgery,  but  distant  metastases  develop 
much  more  frequently.  Pelvic  exenteration  certainly  prevents  death 

I  from  ureteral  obstruction  and  uremia  vdiich  occur  commonly  in  most 
reported  series  of  cervical  carcinoma.  The  increased  frequency  of 

I  widely  disseminated  cancer  following  radical  pelvic  surgery  points  to 
the  need  for  better  definition  of  the  influence  of  a  growing  tvmor  on  the 
ability  of  its  metastases  to  develop  in  distant  sites .  The  mere  intro- 
duction of  cancer  cells  into  vascular  channels  need  not  produce 

I  progressively  growing  metastases. 

j      Washings  fran  surgical  wounds  often  contain  recognizable  cancer 
I  cells.  Brs.  Smith,  A.  W.  Hilberg,  W.  E.  Schatten  and  L.  B.  Thomas  have 
found  contaminating  cancer  cells  in  27  percent  of  the  125  patients 
studied  to  date.  Suspiciovis  appearing  cells  have  been  seen  in  another 
1^  percent.  Accuracy  of  diagnosis  is  about  90  percent  at  the  present 
time.  Local  recurrence  of  cancer  is  noted  \d.th  equal  frequency  in 
contaminated  and  uncontaminated  wovinds.  ^e  seeded  cells  need  not  come 
frcxn  ulcerated  saiperficial  cancers  since  en  bloc  dissection  of  sub- 
cutaneous tumors  or  metastases  has  produced  washings  that  contain 
cancero\is  cells.  Dr.  Smith  and  his  associates  have  defined  an  important 
problem  whi.ch  requires  a  much  larger  experience  before  the  role  of  wound 
seeding  car.  be  properly  evaluated.  The  final  answer  cannot  be  obtained 
at  NCI  but  requires  the  interest  of  surgeons  and  pathologists  vbo 
encounter  cancer  as  it  occxirs  in  the  general  population. 
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Laboratory  studies  to-^vlse  means  of  sterilizing  wounds  contaa- 
inated  with  cancer  cells  continue.  Dilute  solutions  of  formaldehyde  are 
most  effective,  but  good  results  are  eilso  being  obtained  vlth  thlotrl- 
ethylenephosphoramlde .  A  number  of  compounds  exhibit  little  or  no 
effect  on  the  local  cancer  cells  but  produce  dangerous  system!'  toxicity 
or  damage  normal  structures  in  the  vicinity  of  the  wound,  according  to 
Dr.  Smith,  Mr.  R.  V.  Eck,  Dr.  A.  G-  Ship  and  Dr.  W.  M.  Kramer.  The 
research  has  required  development  of  precise  dose-response  relationships 
to  provide  quantitatively  reliable  data.  A  corollary  of  the  general 
problem  relates  to  recurrence  of  cancer  in  the  stump  or  suture  line  of 
excised  structures  such  as  the  bronchial  stump  following  pneumonectomy 
or  the  anastomotic  region  produced  from  excision  of  a  segment  of 
intestine.  Impregnation  of  silk  sutures  with  arsenic  trioxlde  as 
suggested  by  Dr.  S.  D.  H.  Wise  of  Parkersburg,  West  Virginia,  or  with 
picric  a^ld  can  eradicate  small  foqi  of  growing  sarcoma  37'  The  drugi 
are  active  against  tumor  ceils  within  a  3  mm.  radlvis  of  the  treated 
suture . 

Hypothermia  cavises  physiologic  changes  advantageous  to  the  per- 
formance of  certain  major  svirgical  proitdures.  Drs.  H.  Herbsman, 
R.  R.  Smith  and  C.  L.  Hebert  (CC)  have  obseirved  the  spontaneous 
development  of  hypothermia  during  protracted  and  extensive  operatiooB 
in  Clinical  Center  operating  rooms.  Fall  in  blood  pressure  accompanylog 
the  hypothermic  state  leads  the  svirgeon  to  believe  that  blood  replaceaen 
has  been  inadeqxmte,  hence  patients  may  be  overtransfused .  Ttie   problaa 
is  being  investigated  by  slmviltaneovis  measurement  of  the  temperature  at 
different  sites  in  the  body  by  multiple  channel  thermocoiiples  and  the 
role  of  peripheral  vasoconstriction  is  being  evaluated,  ftie  cheuracterls  c 
feature  is  already  apparent:  the  pulse  remEiins  slow  despite  fall  in 
blood  pressure. 

Reconstruction  of  sxirgtcally  created  defects  in  the  dog' s  coann 
bile  duct  by  split  thickness  skin  grafts  was  reported  last  year  by 
Dr.  W.  E.  Schatten.  Surviving  dogs  remain  in  good  health  at  this  tlae. 

Ionizing  Radiations ; 

•Dae  Radiation  Therapy  Service  under  direction  of  Drs.  J.  R.  Aodrt  i 
and  P.  Rubin  has  given  I90O  treatments  to  IO3  patients  hospitalized  by 
other  members  of  HCI  clinical  staff  during  the  year.  This  is  an  apprecl 
able  seirvlce  load  for  thefie  gentlemen,  j.-.teun^s   to  recruit  euiditional 
trained  therapeutic  radiologists  have  been  unsuccessful. 

The   3  m.e.v.  Van  de  Greiaff  electrostatic  generator  has  been 
modified  to  produce  a  clinically  useful  fan-shaped  beam  of  electrons  »i 
initial  energy  of  2.1  m.e.v.  Maximtmi  penetration  is  1.0  cm.  Weekly 
doses  of  300  -  U50  rep.  may  be  given  to  the  skin  of  the  entire  body  at 
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a  single  time  with  eventual  total  dose  of  1000  -  3OOO  rep.  No  systemic 
effects  are  produced  by  this  exposure.  Seven  patients  with  mycosis 
ftingoides  have  now  received  electron  beam  therapy,  of  whom  6  have 
j  obtained  prolonged  itrrprovement  thou^  the  disease  has  not  been  ers^di- 
i cated  completely.  The  skin,  however,  is  damaged.  These  studies  by 
IDrs.  J':^'   i^Jidrews  and  E.  J.  Van  Scott  have  been  aided  materially  by 
;the  efforts  of  Dr.  H.  L.  Andrews  in  modifying  the  machine  and  providing 
j  a  means  for  electron  dosimetry.  He  uses  a  gel  permitting  meastirement 
, of  hydrochloric  acid  formed  from  chloral  hydrate  or  the  oxidation  of 
i  ferrous  iron  to  the  ferric  state .  Improved  resolution  is  obtained  by 
(determining  dosage  from  measurements  of  electrical  conductance  rather 
!than  from  pH. 

I      Dr.  J.  R.  Andrews,  Dr.  Bubin  and  Mr.  R.  W.  Sv,\ln  have  further 
(evaluated  prolongate  :>?-  of  treatment  time  as  a  modifier  of  clinical 
response  in  X-ray  the-^dpy  by  irradiating  sqioamous  cell  carcinomas  over 
a  period  of  100  days  with  a  total  dose  approximating  10,000  r.  The 
[treatment  is  not  always  cancerocidal .  Tumor  may  persi  t  at  the  com- 
ipletion  of  the  course.  Some  cancers  have  disappeared,  completely 
[following  treatment,  but  effects  on  normal  tissues  have  been  severe  in 
isome  cases.  Mast  striking  benefit  is  observed  when  the  neoplasm,  and 
(therefore  the  total  tissue  irradiated,  has  been  of  limited  extent, 
jltodesirable  effects  are  due  as  much  to  the  volvrme  of  tissue  exposed  io 
ithe  beam  as  to  the  high  dose  employed.  Three  of  8  patients  with  carci- 
noma of  the  esophagus  who  were  given  doses  of  60OO  -  10,000  r  over 
periods  of  6  weeks  to  100  days  present  no  evidence  of  disease  at  this 
Itime.  A  foiirth  patient  of  the  series  who  died  of  another  cause  was 
found  to  have  no  evidence  of  cancer  at  post  mortem  examination, 
plinically  usef u.1  responses  have  been  obtained  from  doses  of  60OO  r  of 
E  m.e.v.  X-rays  given  to  patients  with  advanced  cancers  of  the  xirinary 
bladder.  ISie  turner  has  actxially  disappeared  in  some  instances. 

I     Better  control  of  rotational  Ti-ray  therapy  is  afforded  by  a 
ievice  which  permits  continuous  monitoring  by  fluoroscopic  means  of 
individual  treatments. 

li     The  possibility  that  internal  emitters  of  ionizing  rays  may 
jienefit  some  patients  is  being  explored.  Dr.  A.  L.  Flick  finds,  how^ 
ipver,  that  the  vrptake  of  radioactive  phosphorus  of  plasmacytoma  cells 
'^s  no  greater  than  the  uptake  by  adjacent  normcl  cells  of  the  marrow, 
otake  is  not  influenced  by  administration  of  steroids  with  known 
[irotein  anabolic  propcirties. 

Related  studies  of  the  effects  of  ionizing  rays  on  experiment il 
^JBtems  are  being  conducted  by  Mrs.  J.  W.  Hollcroft.  A  transplantable 
lOMse  plasma  cell  mjreloma  proves  to  be  relatively  radiosensitive  since 
pe-half  of  the  tumors  disappear  after  2000  r  of  X^ray  therapy.  The 
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sensitivity  decreases^  however,  as  the  tumor  grows  larger.  A  trans- 
plantable mouse  fibrosarcoma,  on  the  other  hand,  Is  compl&t,^ly 
insensitive  to  X-ray  doses  less  them  5000  r,   and  little  improveiDent  In 
curability  is  obtained  by  doubling  the  dooe.  Sroall  doses  of  X-rays  to 
the  entire  body  Increase  the  radlosensitlvlty  of  both  these  e]q;>eriDentftl 
cancers. 

Several  different  types  of  clinical  cancer  that  originally 
respond  rather  well  to  X-ray  therapy  develop  progressively  Increasing 
tolerance  to  X-iri'adlatlon  with  each  successive  recurrence  of  the 
neoplasm.  An  attempt  to  reproduce  this  sitiiation  in  experloent&l 
animals  has  been  uns  ic jessful.  Krs.  Hollcroft  finds  no  change  in 
radlosensitlvlty  of  mouse  lymphoma  L-1  after  10  transplant  generations 
^en  each  generation  received  1000  r  of  X-lrradlatlon . 

Eaadocrlnological.  Studies; 

Dr.  lA,   Dr.  Hertz  and  Mr.  Spencer  have  investigated  the  effects 
of  antimetabolite  therapy  on  the  course  of  choriocarcinoma,  hl^ily 
malignant,  unconmon  cancers  occux>rlng  in  young  adults.  These  neoplasM 
cause  excessive  excretion  of  chorionic  gonadotrophln  in  the  urine, 
which  may  be  assayed  quantitatively  by  Intricate  biological  methods. 
An  unconventional  regimen  for  the  administration  of  methotrexate  or 
6-mercaptopurlne  has  been  employed  In  suitable  patients  with  hl^  urinary 
and  plasma  levels  of  chorionic  gonadotrophln  resulting  from  speciflcsJUy 
dleignosed  cancers.  Tixs   data  obtained  from  these  highly  Indlvlduallted 
studies  sxipport  the  conclxislon  that  short  intensive  coiirses  of  antiaetab- 
ollte  therapy  are  well  tolerated  provided  ewLequate  opportunity  is 
permitted  for  recovery  from  imdeslrable  or  toxic  effects  of  the  drugs  and 
that  urineury  gonadotrophln  tltre  may  be  acute  depressed  by  any  single 
course  of  treatment  and  will  retiun  in  a  few  days  to  its  prior  level  or 
to  substantially  lower  levels.  Some  patients  receiving  well  controllsd 
rei>eated  treatments  have  ultimately  reduced  their  exciretion  of  ch). 'ionic 
gonadotrophln  to  normal  levels  and  have  remained  in  apparent  good  health. 
The   vagaries  of  the  clinical  behavior  of  chozi.onlc  tumors  demand  utooct  i 
conservatism  in  evaluation  of  the  therapeutic  effects,  but  this  limited  ■ 
experience  requires  intensified  study  of  additional  patients  because  of  t 
reproducible  suppression  of  tumor  growth  already  obtained.  It  is  i^wrU 
to  recognize  that  the  basis  for  this  encouraging  Investigation  can  be 
traced  directly  to  Dr.  Hertz's  interest  in  dietaxy  factors  concerned  with, 
the  growth  of  the  endometri\jm  in  experimental  animals.  More  than  10  year, 
ac^  "Dr.   Hertz  determined  the  need  for  folic  acid  as  a  means  of  permitting 
estrogenic  responses  in  the  chick  and  monkey.  Subseq\:ent  availability  of 
antlfollc  acid  compounds,  such  as  the  methotrexate  and  purine  antagoniats 
used  in  the  clinical  study,  permitted  Dr.  Hertz  to  describe  quantitatlTel 
their  Interference  with  estrogen-induced  growth  as  measured  by  response* 
of  the  chick  oviduct  emd  rat  uterus.  His  elaboration  of  this  phase  of  ti 
antimetabolite  principle  now  assvmies  definite  therapeutic  Importance. 
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Massive  paxenteral  estrogen  therapy  with  water-solvible  conroounds, 
first  devised  for  the  treatment  of  mammary  cancer  hy  Dr.  Hertz,  is  now 
jenerally  accepted  and  has  facilitated  development  of  dosage  regimens 
for  treatment  of  various  gynecological  disorders.  Consequently,  3  prep- 
irations  of  parenteral  estrogens  are  available  from  commercial  sources. 
Itudies  by  Drs.  Hertz  and  James  Pittraan  do  not  demonstrate  a  clear 
iijperiority  of  massive  parenteral  estrogen  administration  over  more 
ionventional  regimens,  but  it  is  a  practical  and  effective  procedure. 

i     Dr.  Bergenstal  is  collaborating  with  surgeons  of  NINDB  in 
ivaluating  the  effect  of  hypophysectomy  on  the  course  of  some  clinical 
ancers.  Quantitative  endocrinological  and  metabolic  criteria  estab- 
ished.  to  determine  the  completeness  of  the  operation  include :  uptake 
f  rsidioactive  iodine  by  the  thyroid,  protein-bovind  iodine  concentration 
h  plasma,  plasma  cholesterol,  plasma  and  iirinary  corticoids,  tsjeto 
teroids  and  gonadotrophins  in  virine,  glucose  tolercJice,  insuxia 
ensitivity,  and  basal  metabolic  rate.  Removal  of  the  rii  uitary  has 
een  followed  by  a  sufficient  response  in  some  cancer  patients  to 
arrant  further  study. 

Pitvjitary  growth  hormone  from  bovine  sources  has  no  effect  on 
etabolism  of  human  beings  but  has  pronounced  effects  on  some  labora- 
Dry  species.  Evidence  has  been  presented  by  other  scientists  that 
roirtli  hormone  is  carcinogenic  in  itself  and,  further,  that  some  cancers 
ip.y  require  growth  hormone  to  maintain  progressive  growth  of  some 
i^c<lrs..  Dr.  Bergenstal  has  obtained  some  simian  growth  hormone  which 
causes  marked  retention  of  nitrogen  in  patients  whose  pituitary  glands 
live  been  removed  sxirgically.  The  same  preparation  also  increases  the 
3ite  of  radioactive  iodine  uptake  by  the  thyroid,  which  suggests  that 
lie  material  now  available  may  contain  some  thyrotrophin.  as  well  as 
<:owth  hormone. 

Delta-fluorohydrocortisone  favors  retention  of  sodium  and  ex- 
c^retion  of  potassium,  which  make  it  a  hazardous  drug  for  maintenance 
c!  adrenalectomized  patients. 

Drs.  Bergenstal  and  Hertz  have  examined  two  compounds  with  male 
ex  hormone  activity  in  relation  to  their  tisefulness  in  the  management 
c  advanced  mammary  carcinoma  in  man.  T5ie  first,  9-alpha-fluoro-ll- 
h-droxy-lT-methyltestosterone,  5  to  10  times  as  active  androgenically  as 
njthyltestosterone  itself,  will  produce  regression  of  soft  tissue  and 
clseoiis  metastases,  but  the  undesirable  side  effects  are  similar  to 
tose  obtained  with  methyltestosterone .  The  other  compound,  17-ethyl- 
1-norprogesterone,  is  reputed  to  be  less  androgenic,  but  the  effects 
rated  in  10  patients  are  similar  to  those  produced  by  other  androgens. 
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Orlnase  Is  a  synthetic  chemical  which  is  useful  in  the  control  of 
some  cGLses  of  diabetes.  Drs.  Bergenstal  and  H.  A.  Lvibs  report  that 
orinase  restoret.  nitrogen  and  carbohydrate  balances  toward  normal 
valiies  in  acromegaly,  hence  there  seems  to  be  no  significant  difference 
between  diabetes  of  acromegaly  and  other  fonns  of  the  disease. 

Some  link  between  the  anti-cancer  action  of  teroid  normones  and 
synthetic  chemicals  possessing  no  specific  endocrinological  effect  waa 
provided  two  years  ago  by  Drs.  Burk  and  Woods.  They  described  an 
insulin-sensitive  system  concerned  with  the  fermentation  of  glucose, 
glycolysis,  thought  to  exercise  a  critical  role  in  the  energy  metabolin 
of  cancerous  cells.  Water-soluble  derivatives  of  podophyllotoxln 
provided  by  members  of  the  Laboratory  of  Chemical  Pharmacology  inhibit 
aerobic  glycolysis  of  experimental  melanoma  in  vitro.  The  effect  is 
enhanced  by  concomitant  exposure  of  the  cancer  cells  to  either  male  or 
female  sex  hormones.  Extension  of  this  research  to  other  forms  of  cancer 
reveals  a  spectrum  of  varying  sensitivity  of  glycolysis  to  podophyllo- 
toxln derivatives  which  Drs.  Woods  and  Burk  can  correlate  with 
sensitivity  to  anti-cancer  euition  of  sex  steroids.  Diis  they  consider 
to  be  an  index  of  the  extent  to  ^rtiich  a  given  neoplasm  is  subject  to 
insulin  -  anti-insxilin  control.  Insulin  probably  mediates  its  effect* 
through  the  hexokinase  reaction  by  which  glucose  is  converted  to 
glucose-6-ph08phate;  hence  this  would  ^pear  to  be  the  point  at  which 
the  hormones  produce  their  anti-insvilln  effect. 

Dr.  P.  Hochsteln  h£is  found  mitochondria  to  be  the  enzymatic 
3it  .3  of  internal  glycolytic  activity.  The  rate  of  anaerobic  glycoljrale 
uy  supernatant  frsuitions  of  experimental  melanoma  is  not  altered  signifl- 
ceuatly  by  changes  induced  in  the  host  by  the  stress  of  increased 
environmental  temperature,  but  glycolytic  activity  of  the  mitochondria 
is  strikingly  reduced.  Conversely,  insulin  is  far  more  effective  in 
stimxilating  the  glycolysis  of  tumor  mitochondria  than  of  the  svtpematant 
fraction  from  tumor. 

Drug  Reseeirch  and  Development; 

Dr.  A.  W.  Schrecker  and  Miss  M.  Trail  have  completed  studies  on 
the  stereochemistry  of  lignans ,  establishing  the  steric  requirements  for 
tumor -damaging  activity.  Thus,   another  class  of  natural  products  ia  nov 
chemically  well  defined  by  establishment  of  their  absolute  configuration  . 
trtiich  links  them  to  other  natural  products  like  amino  acids. 

Colchicine  and  its  derivatives  have  Iniportant  tumor- dameiging 
effects.  A  better  knowledge  of  their  fate  and  distribution  in  the  body 
being  indicated,  a  solution  of  colchicine  labeled  with  radioactive  carton 
in  one  of  the  least  reeictive  parts  of  the  molecule  was  Introduced  svibcu- 
taneously  into  mice.  Die  distribution  of  isotope  has  been  determined  by 
Mr.  J.  W.  Wood.  About  25  percent  of  the  radioactivity  appears  in  the 
expired  air  within  6  ho\ir3  of  treatment.  This  lack  of  stability  of 
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colchicine  in  the  test  biological  system  constitutes  an  obstacle  to 
determining  its  distribution  in  the  tissues  and  tumor  --  another  example 
of  the  facility  with  which  the  animal  organism  performs  feats  which  the 
I  chemist  finds  most  difficult  to  accomplish  in  the  laboratory.  The 
jproject  has  therefore  been  modified. 

Some  necrotizing  agents  that  seriously  damage  experimental 
jtxiraors  produce  profound  effects  on  metabolic  reactions  of  cancer  cells, 
as  detailed  in  earlier  reports.  Dr=  V.  Waravdekar's  observation  that 
large  excess  of  diphosphopyridinenucleotide  (DPN)will  restore  the 
ability  of  damaged  tumors  to  use  glucose  has  led  to  studies  of  the  role 
of  DPN  in  normal  and  cancerous  tissues  and  in  tumors  treated  with 
[necrotizing  drugs.  Dr.  Waravdekar  finds  the  decrease  in  DHJ  activity 
in  necrotic  treated  tximors  associated  with  marked  reduction  of  their 
isynthetic  capacity  as  measured  in  vitro,  but  the  enzymes  associated 
jwith  hydrolysis  of  DHEf  are  little  affected.  His  earlier  observation  of 
jreduced  DPN  synthesizing  capacity  of  livers  taken  from  mice  bearing 
;sarcoma  37  has  been  extended  to  other  types  of  e3q)erimental  cancers 
|With  similar  resiilts.  "Bie  decline  in  synthetic  activity  is  reversed 
when  the  tumors  are  treated  with  necrjtiaiiia  >^.rag»   DPN  synthetic 
jcapacity  of  the  blood  fi'om  mice  also  fwT's  ^■ff'>r   5 r  .ramuscuiar  implan- 
Itation  of  a  tumor  and  reveits  to  normal  values  when  the  neoplasm  is 
excised. 

Dr.  Waravdekar  postulates  a  humoral  factor  elaborated  by  the 
;growing  tumor  which  reduces  DPN  synthesis  in  various  tissues.  He  has 
ijtransplanted  Leukemia  1210  into  genetically  appropriate  and  incorapacible 
posts.  The  sequence  of  events  already  described  ensues  in  the  former 
base,  but,  in  the  latter,  DPN  synthesizing  capacity  of  the  blood  is 
reduced  for  only  4S  hours  since  the  tumor  cells  are  unable  to  grow 
progressively  in  ti ese  subjects.  The  reduction  in  enzyme  activity  par- 
allels the  presence  of  viable  and  proliferating  cancer  cells.  Transplants 
[of  normal  tissues  htve  no  such  effect.  Finally,  in  vitro  inhibition  of 
DPN  synthesizing  enz./me  in  blood  from  normal  non-cancerous  mice  is 
achieved  by  addition  of  blood  from  cancerous  mice. 

Independent  investigations  of  diphosphopyridinenucleotide  (dPN) 
synthesis  have  been  in  progress  with  entirely  different  techniques  and 
initial  objectives,  but  the  two  approaches  have  converged.  Drs.  A. 
ijoldin,  L.  Shuster  (Research  Associate)  and  N.  A.  Kaplan  (Johns  Hopkins 
'diversity)  have  attempted  to  construct  an  antimetabolite  to  inter iere 
«fith  tumor  growth  through  influencing  synthesis  of  DPN.  Methods  include 
the  use  of  isotopically  labeled  compounds  and  isolation  of  the  normal 
ind/or  abnormal  DPN  resulting  from  their  administration  to  intact  mice. 
br.   Waravdekar's  work  has  involved  in  vitro  systems,  while  Dr.  Goldin 
juad  associates  have  usjed  in  vivo  techniques.  Nicotinamide  is  an  integral 
part  of  the  DPN  molecule.  Its  administration  stimulates  synthesis  of 
pPN  by  the  liver.  Compounds  chemicailly  related  to  nicotinamide  which 
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might  be  expected  to  exhibit  antimetabolite  properties,  such  as 
3-acetylpyridine  and   pyridyl -3 -methyl  carbinol  do  cause  formation  of 
abnormal  DPN-like  molecules  but  are  Just  as  effective  in  stimulating 
true  DPN  synthesis  as  is  nicoltinamide.  The  congeners  studied  to  date 
exhibit  no  antileukemic  activity.  Dr.  Shuater  has  observed  marked 
decrease  in  hepatic  synthesis  of  DPN  in  mice  with  advanced  leukemia, 
and  the  situation  is  reversed  by  treating  the  animals  with  the 
eintifolic  compound,  methotrex  xe.  Tliis  drug  has  no  effect  on  the  syn- 
thetic capacity  of  the  liver  lor  DPN  in  normed  mice,  but  2  other 
guatileukemic  compounds,  6-mercaptopurine  and  8-azeiguanine ,  depress 
hepatic  DPN  synthesis. 

Dr.  Shuster  has  also  studied  the  mechanism  of  formation  of  the 
ribose  peirt  of  the  DPN  molecule  using  glucose  labeled  with  C^^  as  a 
precursor.  Under  these  conditions  the  ribose  attached  to  the  nico- 
tinamide part  of  the  molecule  is  more  ^.''ioactive  than  the  ribose  Joined 
to  adenine.  Free  adenine  nucleotides  are  much  more  extensively  labeled 
than  the  eidenlne  nucleotide  portion  of  DPN.  These  latter  observations 
are  at  variance  with  widely  acerted  schemes  for  DPN  synthesis  derived 
irort;  in  vitro  observations. 

Some  anti-cancer  drugs  produce  rather  dramatic  effects  on  tumor 
cells,  especially  when  added  to  tissue  cultures  or  to  cancers  growing  in 
the  peritoneal  cavity  of  the  mouse  (ascites  tumors).  Dr.  M.  Belkin  and 
associates  have  defined  morphological  effects  produced  by  some  polysac- 
cheiride  preparations,  podophyllotoxin  derivatives  and  hydrocortisone,  on 
specific  types  of  ceuicer  cells.  The  seqvience  of  events  Indicates  that 
some  effects  are  reversible  with  time.  Under  carefully  controlled  con- 
ditions, the  information  alreeuiy  available  and  additional  studies  with 
more  hlstochemlcal  techniques  may  afford  a  practical  meems  of  separating 
direct  from  indirect  effects  of  these  drugs  on  tumors  growing  as  solid 
masses. 

Dr.  Goldin  emd  associates  find  that  reserplne  and  several  of  its 
derivatives  prolong  the  life  of  leukemic  mice  vrtien  given  early  or  late  in 
the  course  of  the  transplanted  disease.  A  single  treatment  may  increase 
their  life  expectancy  and  the  local  tvonor  is  markedly  reduced  in  size. 
Effects  cannot  be  accounted  for  on  the  basis  of  simple  caloric  restriction; 
nor  are  they  reversed  by  d- Amphetamine.  Comparable  data  have  been  obtained 
by  Dr.  M.  Belkin  and  Mr.  W.  G.  Hardy  from  the  study  of  mice  bearing  8arco«a 
37  and  treated  with  reserplne  or  chlorpromazlne .  The  extensive  depressed 
state  cavised  by  these  drvjgs  may  ultimately  prove  a  serious  drawback  to  their: 
usefulness,  but  the  ability  to  stop  the  growth  of  highly  mfiLLlgnant  experi- 
mental neoplasms  should  provide  better  meajis  of  describing  basic  factors 
concerned. 
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Availability  of  experimental  leukemias  renders  possible  the  stoidy 
of  dosage  schedules  of  antileukemic  drugs  vd.th  great  precision.  Dr. 
Goldin  and  his  colleagues  have  tested  the  effects  of  a  series  of 
therapeutic  chemical  agents  on  advanced  murine  leukemias.  These  are 
considerably  more  difficult  to  treat  than  are  very  early  cases,  partly 
because  of  the  increased  number  of  letikemic  cells  in  the  host  and  its 
diminished  tol/>iance  to  toxic  drugs.  The   agents  tested  included  anti- 
j  folic  conjpounds,  pvirine  antagonists,  nicotinamide  antagonists  and 
I  pyrimidine  antagonists.  lyfethotrexate  produces  the  greatest  extension 
!  of  survival  time.  Continuation  of  treatment  to  the  time  of  death  was 
!  found  to  be  more  advantageous,  for  the  QjKt!:aals  characteristically  die 
I  2  to  3  days  after  cessation  of  therapy.  "*" 

The  same  investigators  have  also  studied  effects  of  combined 
[treatment  of  advanced  leukemia  using  different  dnjgs  which  theoretically 
I  attack  the  same  or  similar  biochemical  pathways.  Combinations  of 
j  azaserine  with  thioguanine  or  6-mercaptopurine  increase  the  efficacy  of 
evserine,  but  these  combinations  do  not  produce  a  greater  response  than 
is  obtained  with  either  thioguaiiine  or  6-mercaptopurine  alone.  Combi- 
nations of  various  drvigs  at  several  different  dosage  levels  have  been 
stxidied.  The  experience  indicates  that  synergism  between  two  anti- 
leukemic drugs  is  a  real  phenomenon  only  when  it  is  demonstrated  that 
appropriate  dosage  schedules  have  been  used. 

Dr.  Goldin' s  ejcperience  in  treating  leukemias  in  mice  has  led  his 
clinical  colleagues  to  more  precise  study  of  similar  dosage  schedules  of 
methotrexate  and  6-mercaptqpurine  in  clinical  acute  leukemia.  Dr.  E. 
Frei,  III  reports  no  difference  in  therapeutic  effect  or  toxicity  of 
combined  administration  of  methotrexate  and  6-mercaptopurine  whether 
given  daily  or  at  intervals  of  3  days.  Combined  treatment  of  itself  does 
not  appear  to  improve  therapeutic  response  in  terms  of  frequency,  extent 
or  duration  of  remission,  nor  survival,  although  a  direct  comparison  has 
not  yet  been  made. 

Methotrexate,  of  coxirse,  is  a  toxic  driig  producing  depression  of 
bone  marrow  sictivity  and  xilcerations  of  the  oral  and  intestinal  mucosae 
as  well  as  loss  of  hair.  Dr.  E.  J.  Van  Scott  reports  changes  in  the 
growing  hair  roots  that  can  be  correlated  with  the  dosage  of  methotrexate 
and  some  other  chemotherapeutic  agents  and  antedate  more  serious  evidence 
of  drug  toxicity.  This  has  led  Drs.  Van  Scott  and  J.  R.  Andrews  to  study 
effects  of  X-rays  on  the  developing  hair  roots.  A  good  quantitative 
correlation  between  intensity  of  effect  and  dosage  of  ionizing  rays  is 
being  estaolished  which  promises  to  be  a  practical  index  of  radiation 
exposure.  Studies  of  this  type  can  be  carried  out  only  in  man,  since  his 
hair  roots  represent  a  spectrum  of  growth  phases,  whereas  the  hair  of 
laboratory  animals  is  either  all  resting  or  all  growing  at  any  given  time. 
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Dr.  M.  V.  Freeman  has  improved  her  technique  for  measurement  of 
methotrexate  concentration  in  body  fluids.  Oral  doses  up  to  25  mg.  are 
absorbed  completely,  but  larger  ones  are  not.  No  driig  has  been  detected 
in  pleural  fluid,  cerebrospineil  fluid,  saliva,  kidney,  liver  or  spleen 
after  oral  administration.  Methotrexate  seems  to  be  excreted  com- 
pletely in  the  urine  without  undergoing  major  metabolic  alterations. 
Dr.  Condit  reports  that  acute  toxicity  of  methotrexate  is  not  obtained 
with  doses  less  than  10  mg.  per  kg.  unless  patients  exhibit  bone  marrow 
or  renal  insufficiency.  Ttie   types  and  time  of  appearance  of  toxic 
effects  are  reasonably  constant  and  independent  of  the  size  of  the  dose, 
but  intensity  of  the  toxic  manifestations  is  directly  proportional 
to  dose. 

Ability  to  measure  anti-cancer  drugs  in  tissues  and  body  fluids 
aids  clinics!  investigation.  At  this  time  no  information  is  available  oo 
the  relation  between  blood  levels  of  drugs  and  therapeutic  effect,  end 
the  excretion  studies  noted  above  also  require  reasonably  accurate  means 
of  measuring  drugs  and  their  metabolic  products.  Dr.  T.  L.  Loo  has 
devised  methods  for  measuring  6-mercaptopurine,  an  important  anti-cancer 
drug  used  in  clinical  practice,  and  has  also  developed  a  technique  for 
measuring  a  pyrozole  pyrimidine  compound  that  has  not  yet  beei  intro- 
duced into  clinical  investigation  at  NCI. 

Dr.  A.  D.  Welch  (Yale  University)  has  generously  made  a  new 
antileukemic  compound,  6-azauracil,  a  pyrimidine  antimetabolite, 
available  to  the  staff.  It  has  shown  antilexikemic  activity  in  mouse 
tests.  Dr.  Frei,  Dr.  E.  J.  Freireich  and  Dr.  J.  M.  Stengle  have  been 
using  the  drug  in  patients  whose  acute  leukemias  respond  neither  to 
methotrexate  nor  6-mercaptopurine .  Four  remissions  of  disease  have  been 
observed  among  13  patients.  Drs.  C.  0.  Brindley,  B.  I.  Shnider  and 
J.  L.  Tuohy  have  observed  no  beneficial  effects  of  6-azauracil  among 
patients  representing  a  variety  of  other  disseminated  am-tomical  types  of 
cancer.  Although  this  compound  is  relatively  non- toxic  for  laboratory 
animals,  in  man  it  produces  neurological  manifestations  with  electro- 
encephalographic  changes,  somnolence,  bizarre  motor  and  psychic  phenooeD&> 
even  psychosis.  "Hie  effects  are  reversed  on  withdrawal  of  the  drug.  Bo 
consistent  relationship  between  dose  of  6-azauracil  end  development  of 
toxic  signs  and  symptoms  has  been  demonstrated. 

Thus  far.  Dr.  Law  has  been  unable  to  develop  in  mice  lines  of 
lymphocytic  neoplasms  that  resist  the  growth-retarding  influence  of 
6-azauracil.  Ttiis  may  be  a  highly  significant  finding,  since  he  has  been 
quite  successfxil  in  producing  lymphocytic  leukemias  that  resist  the 
therapeutic  action  of  some  other  compounds  that  are  clinically  useful  in 
the  management  of  leukemias. 
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'She   chemotherapy  service  of  the  General  Medicine  Branch  is 
participating  with  representatives  of  extramural  mecLic*i  organizations 
in  definitive  therapeutic  trials  of  anti -cancer  drvigs.  Biis  development 
originated  with  Dr.  C.  G.  Zubrod  because  of  the  limited  availability  of 
any  particular  type  of  malignant  neoplasm  suitable  for  study  in  most 
hospitals.  The  objective  is  to  facilitate  acquisition  of  valid  data. 
The  importance  of  this  venture  is  attested  by  formation  of  other 
collaborative  groups  by  interested  parties  during  the  peist  year. 
Participation  is  purely  volimtary.  Pertinent  problems  are  discussed 
and  protocols  of  investigation  adopted  by  mutual  consent.  The  data 
are  pooled  for  analysis  by  statistical  methods.  NCI  participates  in  one 
collaborative  research  on  chemotherapy  of  letikemia  and  another  on  the 
chemotherapy  of  several  other  specific  anatomical  types  of  malignant 
neoplasm.  The  latter  venture  is  concerned  with  the  relative  therapeutic 
effectiveness  of  nitrogen  mustard  and  thiotriethylenephosphoramide .  No 
resxilts  are  available  at  this  time. 

None  of  the  riboflavin  antagonists  generoxisly  provided  by  the 
BJpjohn  Company  has  produced  any  notable  effect  on  the  growth  of  several 
types  of  clinical  cancers,  nor  have  they  induced  clinical  riboflavin 
deficiency.  Last  year's  report  inclMed  references  to  the  difference  in 
the  metabolic  end  products  of  one  of  the  drugs,  U-2112,  in  man  and  in  the 
rat.  Further  study  by  Dr.  M.  Lane  affirms  those  findings,  since  U-2312 
is  converted  largely  to  U-2113,  but  also  3  other  flavins,  and  promptly 
excreted  by  the  patient.  While  U-2113  does  produce  riboflavin  defi- 
ciency in  the  L^  casei  system,  other  ccanpounds  provided  do  not.  U-2113 
is  poorly  absorbed  when  given  by  mouth  and  is  not  sxiitable  for  parenteral 
administration .  The  Ift)john  Company  has  made  another  riboflavin  analogue, 
U-6538*  that  is  tolerated  on  intravenous  administration.  Drs.  Brindley, 
Shnider  and  Tuohy  report  that  this  agent  crystallizes  in  the  urine  at  a 
blood  level  which  is  siciilar  for  all  patients  tested.  A  large  part  of 
the  metabolic  products  of  the  drug  are  not  biologically  active  riboflavin 
antagonists,  and  no  significant  anti-tumor  effects  have  been  observed  in 
clinical  cancer.  Other  types  of  riboflavin  antagonists  are  known  to 
exist,  but  the  future  of  the  anti-riboflavin  approach  to  cancer  chemo- 
therapy rests  upon  availability  of  more  potent  biological  antagonists  of 
riboflavin  activity. 

Central  nervous  system  complications  of  leukemia  may  be  due  in 
some  measure  to  leukemic  infiltration  of  the  brain,  and  the  staff  is  also 
interested  in  the  possibility  that  primary  brain  tumors  may  be  susceptible 
to  drug  treatment.  Existence  of  a  "blood-brain  barrier"  as  some  type  of 
physiological  impediment  to  free  distribution  of  solutes  throxighout  the 
extracellular  flvdd  requires  study  in  relation  to  specific  drxigs.  This  is 
being  undertaken  by  Dr.  D.  P.  Rail  and  Dr.  Zubrod,  who  have  already 
developed  a  test  technique  in  dogs  to  determine  the  equilibrivmi  between 
cerebrospinal  fluid  and  plasma  and  the  rate  at  which  it  becomes  estab- 
lished. The  concentration  of  antipyrine,  sulfanilamide  or  svilfanilic  acid 
in  the  cerebrospinal  fluid  accurately  reflects  the  concentration  of  the 
drug  in  the  central  nervous  system.  The  rates  at  ^ich  eqiiilibria  are 
established  vary  with  each  of  the  compovmds  studied. 
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.'^,rlier  in  the  year  a  patient  came  to  autopsy  whose  metastatic 
cjuncers  ^iuoresced  brilliantly  under  ultraviolet  light.  Dr.  Lane,  who 
fflvide  the  b^^ic  observation,  had  been  treating  the  patient  with  a 
fluorescent  .nalogue  of  riboflavin.  Good  detective  work  was  revealed 
that  the  pecvliar  fluorescence  was  due  to  earlier  treatment  of  the 
putient  with  tetracycline.  Drs.  Rail  and  Loo  now  report  that  tetra- 
cycline and  sone  related  compounds  are  taken  up  jy  .  aiv-'  .:_,eu.  1  carci- 
nomas and  sarcomas,  less  concentrated  by  1  nu^omaiS,   and  are  taken  up 
not  at  £lL1  by  melanomas  or  leukemius.  The  V^e  also  fluoresces  after 
administration  of  tetracycline  but  only  in  the  region  of  new  bone 
formation.  Chemical  studies  now  in  progress  suggest  that  fluorescence 
is  due  to  a  derivative  rather  than  the  parent  compound  itself. 

Ttie   best  chemotherapeutic  responses  are  termincited  by  recurrence 
of  cancer  in  a  form  which  seldom  yields  in  any  marked  degree  to  treatment 
with  the  same  in^.tially  effective  agent.  The  tumor  becomes  resistant. 
Dr.  Law  and  his  associates  are  attempting  to  define  the  mechanisms  by 
which  the  resistant  state  x  acquired.  Dr.  M.  Potter  reports  that  the 
basic  pattern  varies  according  to  the  cancer  and  the  driog  used.  He  is 
developing  a  spectrum  of  murine  reticular  neoplasms  for  chemotherapeutic 
study  which  are  being  classified  by  Dr.  T.  B.  Dunn.  The  tumors  show 
remarkable  individuality  both  in  structure  and  biological  attributes. 

/jr.ong  the  more  important  new  transplantable  neoplasms  are  a 
series  of  myelomas  ceveloped  largely  by  Dr.  Potter.  Some  of  these 
consist  of  well  diff.^rentiated  cell  types,  and  progressive  growth  leeds 
to  change  almost  identical  with  those  characterizing  the  hxmian  form  of 
the  diseeise.  Extensi\3  bone  involvement  occurs,  and  abnormal  proteins 
have  been  identified  in  the  blood  by  Dr.  J.  L.  Fahey.  An  undifferenti- 
ated type  of  myeloma  is  the  only  one  that  seems  to  be  affected  by  ir  , 
?.ction.  Another  important  malignant  neoplasm  can  now  be  studied  in  ihe 
laboratory. 

Dr.  B.  Shacter  finds  no  difference  in  lymphocytic  neoplasms 
sensitive  or  resistant  to  the  growth-retarding  action  of  azaguanine 
with  respect  to  azaguanine  dei ninase  activity.  Dr.  E.  P.  Anderson 
repor;.s  amination  of  f ormyl-gl^  .-.inamide  ribotide  to  formyl-glysinctaidlne 
ribotide  and  further  conversions  to  be  qualitatively  alike  in  lexikemiaa 
sensitive  or  resistant  to  the  tlierapeutic  effect  of  azaserine.  Bie 
enzyme  choline  exodase  is  very  sensitive  to  folic  acid  deficiency  and  is 
also  decreeised  by  antifolic  drugs.  Treatment  of  sensitive  experimental 
leukemia  results  in  decreeise  i  i  the  concentration  of  choline  oxidase  in 
the  tumor  cells,  according  to  Dr.  Shacter. 
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A  finding  reported  by  Dr.  Bryan  and  Dr.  V.  Groupe  (Rutgers 
University)  has  important  implications.  The  growth  of  sarccmas  induced 
in  chickens  by  Rous  virus  can  be  modified  by  treatment  of  the  hosts  with 
Ixerosin,  a  bacterial  product.  The  degree  to  idiich  a  given  concentration 
jof  xerosin  is  capable  of  modifying  tumors  is  a  fvuaction  of  the  dose  of 
virus  used  to  initiate  the  lesions.  Tumors  produced  by  the  strongest 
doses  are  not  significantly  affected,  but  those  sarcomas  arising  from 
weakest  doses  are  atypical.  To  the  extent  that  the  Bous   sarcoma  is 
typical  of  other  virus-induced  tumors,  tumor  response  to  at  least  one 
chemotherapeutic  agent  is  greatly  influenced  by  the  amount  of  virus 
lused  to  iiiitiate  the  tumor. 

Filterable  Viruses; 

Plans  to  concentrate  adenoviruses  as  a  potential  means  of 
increasing  their  effects  on  clinical  cancers  of  the  cervix  uteri  have 
been  delayed.  It  now  seems  possible  to  procure  type  3  adenovirus 
;thro\igh  the  cotnrtesy  of  Merck  Sharp  and  Dohme,  so  that  the  program 
iinay  be  reactivated  if  suitable  patients  can  become  available. 

I      Dr.  R.  R.  Smith  and  associates  are  now  testing  the  activity 
of  a  particular  strain  of  Coxsackie  virus  3B  on  cervical  carcinoma. 
This  strain  was  developed  by  Dr.  R.  J.  K*ebner  (HIAID)  as  particularly 
cancerolytic  for  HeLa  cells  growing  in  X-rayed  and  cortisonized  rats. 
Clinical  e:q>erience  is  too  meager  to  report.  The  animal  work  is 
encouraging,  however,  from  "Uie  standpoint  of  its  apparent  specificity. 
lOr.  R.  Love  has  described  characteristic  type  of  cellular  degeneration 
iiaused  by  the  action  of  Coxsackie  vinos  3B  on  HeLa  cells  growing  in  rats. 
pas   reaction  resembles  virus-induced  oncolysis  in  mouse  and  chicken 
pwBXsrst 

Dr.  Love  has  passed  a  naturally  occvirring  strain  of  Newcastle 
plsease  virus  and  one  which  is  oncolytic  for  a  mouse  tiimor  into  tissue 
cultures  of  HeLa  cells  followed  by  passage  in  tl'^e  same  cells  grown  in 
:ortisonized  irradiated  rats.  Only  the  strain  adapted  to  the  mouse 
ixaaor  is  cytopathogenic  for  HeLa. 

Whether  the  use  of  a  heterologovis  system  of  transplantation 
pffers  any  marked  improvement  over  tissue  cultvire  techniques  in  pre- 
'licting  clinical  response  remains  to  be  determined.  Progress  in  solving 
iphis  riddle  might  be  more  rapid  if  the  interested  scientists  would  xxse 
ii  rat-movise  system  as  a  model  rather  than  concentrating  almost  ex- 
|:lusively  on  a  rat-man  sequence. 


kS. 


CITHER  RESEARCB 

Dr.  E.  J.  Van  Scott  has  constructed  38  bcLlBa  wood  models  of 
hairs  and  their  associated  structures  from  serially  sectioned  biopsiei 
representing  different  diseeises  of  the  pilosebaceous  apparatus.  He 
and  Dr.  MacCardle  have  defined  the  histogenesis  and  pathology  of  the 
lesion  of  ax;ne.  An  exhibit  inclxiding  some  of  the  models  received  the 
highest  awEird,  a  gold  medal,  at  the  annual  meeting  of  the  American 
Academy  of  Dermatology  and  Syphilology. 

Evidence  for  an  effect  of  aging  on  collagen  is  presented  by 
Dr.  W.  G.  Banfield,  Jr.  Himian  Achilles  tendon  swells  when  placed 
in  dilute  solutions  of  acetic  acid.  The  amount  of  swelling  increases 
from  birth  until  approximately  26  years  of  age,  then  decreeises  until 
ege  60.  Very  little  swelling  is  noted  in  specimens  from  older 
individvials .  Similarly,  a  decrease  in  concentration  of  acetic  ax;id- 
soluble  collagen  in  human  skin  occurs  at  one  year  and  again  after 
age  30*  There   is  also  a  decrease  in  the  acetic  acid-soluble  collagen 
in  scars  about  one  year  after  wounding.  These  simple  approaches  to 
the  study  of  collagen  metabolism  may  provide  means  of  determining  factor* 
that  control  the  process. 

Control  of  disease  in  animal  colonies  represents  a  continuing 
problem.  Dr.  R.  T.  Haberman  reports  the  followu^. 

1.  Pin  woms  of  mice  and  rats  are  controlled  by 
stylomycln  and  piperazine  compounds,  usually 
administered  in  the  drinking  water. 

2.  Frequency  of  middle  ear  and  pulmonary  infections 

in  rats  can  be  reduced  by  incorporating  chlortetra- 
cycline  tnd  sulfamerazine  in  the  feed. 

3.  Rabbits  remain  free  of  coccidiosis  if  the  drinking 
water  ccnteiins  sulf aguanl  dine . 

SERVICE  FUNCTIONS 

A  great  deal  of  the  time  of  senior  clinical  staff  members  is 
spent  in  consultation  on  problems  of  patient  care  with  colleagues  in  ICI 
and  other  categorical  institutes.  This  is  especially  true  of  the  surgeoo* 
since  the  principsil  interest  and  competence  in  general  svirgery  resides  in 
the  Surgery  Branch  HCI.  Demands  on  the  time  of  the  senior  staff  in  the 
Pathologic  Anatomy  Branch  are  also  excessive  in  relation  to  the  nvmiber  of 
pathologists  concerned.  Conferences  are  increasingly  frequent,  the  poet 
mortem  service  is  growing  more  rapidly  than  anticipated,  and  material 
demanding  publication  piles  \xp.     New  staffing  patterns  for  both  Svirgery 
and  Pathologic  Anatomy  Branches  will  be  implemented  in  the  near  futvire. 
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Menibers  of  the  Lalaoratory  of  Pathology,  NCI,  continue  to  provide 
invaluable  collaborative  service  to  their  colleagues  throughout  the 
institute.  Iftich  of  the  progress  reported  in  this  document  depends  on 
accurate  diagnosis  and  classification  of  new  lesions  produced  in  many 
different  laboratories.  Mr.  J.  M.  Albrecht,  Head,  Pathological  Tech- 
nology Section,  is  running  a  remarkably  efficient  organization  which 
accessioned  almost  120,000  pieces  of  tissue  for  histological  preparation 
during  the  year.  The  increased  work  load  was  assimilated  without  any 
increase  in  staff,  aM  the  backlog  present  at  the  beginning  of  the  year 
was  abolished  by  August. 

The  analytical  groiip  under  the  leadership  of  Mr.  Koegel  continued 
their  most  effective  operation  with  a  work  load  comparable  to  that 
'af  1955. 

Great  liianks  are  due  all  of  these  people  and  to  Wr.   W.  H.  Magruder 
jand  Mr.  P.  J.  Webb  whose  handling  of  day-to-day  administrative  detail  and 
jassistance  in  resolution  of  larger  problems  have  been  invaluable. 
The  Division  of  Research  Services  has  also  aided  the  intramural  research 
program  in  many  material  ways.  To  all  of  these  the  HCI  is  grateful. 

Cancer  research  becomes  more  complex  as  new  information  accrues. 
jReal  progress  has  been  made  over  the  years  by  actively  enco\iraging  the 
efforts  of  gifted  physicians  and  scientists  sincerely  interested  in 
cancer  to  follow  paths  of  their  own  choice.  Events  during  the  recent 
past  sviggest  the  desire  of  some  to  emphasize  more  pragmatic  and  more 
jstrongly  directed  programs.  It  wo\ild  appear  that  cancer  resesirch  is 
[entering  on  an  era  of  dollar  diplomacy  as  inordinately  large  sums  are 
poured  into  developmental  activities  that  rest  on  an  extremely  tenuo\is 
premise.  The  intramural  research  program  of  NCI  has   suffered  already 
jCran  the  siphoning  of  personnel  into  these  new  ventures  largely  by  the 
enticement  of  pecuniary  gain.  More  in5)ortant,  however,  is  the  prospect 
of  creating  monopolies  that  will  retard  individvial  initiative  and 
enterprise.  While  this  is  certitin^l^''  not  the  intent  of  those  administra- 
tively responsible  for  the  new  progi'ams,  it  seems  none  the  less 
Ipaevi table  if  current  plans  are  to  be  implemented. 

Respectfully  stibmitted. 
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PROJECT  DESCRIPTIOI  (SEE  INSTRUCTIONS): 

A.   OBJECTIVES 

Development  and  application  of  a  supra  vital  cytochemical  method 
for  directly  observing,  localizing,  and  measuring  intracellular  re- 
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acCloDs  by  utilizing  ultr  violet  television  aicroscopy.  Ap- 
proaches to  this  general  objective  involved    ^ 

1.  Improvement  in  design  and  operation  of  the  tiltra- 
violet  television  microscope. 

2.  Evaluation  of  the  instrumental  functions  includ- 
ing reliability,  noise  interference,  reproducibility,  and 
accuracy  of  measurements. 

3.  Observation  of  ultraviolet  absorption  patterns  of 
living  cells  freshly  prepared  froa  orgina,   tissue  cultures, 
etc. 

4.  Systematic  study  of  Induced  chemical  reactions 
within  living  cells  which  produce  ultraviolet  absorbing 
products  to  determine  localization  and  rates  of  reaction: 
tetrazol.  .>  and  formazan  compounds. 

3.  /tccumulation  of  experience  in  ultraviolet  micros- 
copy of  diagnostic  cytology  including  bone  marrow,  body 
fluids,  exudates,  and  exfoliated  cell  specimens. 

6.  Exploration  of  ultraviolet  absorption  changes  in 
injured  cells  aad  tissue  cultures  infected  with  viruses. 

B.  METHODS  EMPLOYED 

Suspensions  of  living  cells  in  tissue  culture  fluid 
(Earl's  medium)  are  mounted  in  a  sealed  quartz  slide-cover 
slip  chamber  on  a  warm  stage  and  placed  in  a  narrow  band  of 
a  monochromatic  ultraviolet  (265,  281  or  303  mvi).  The  ultra' 
violet  absorption  image  is  projected  by  Gray  V  reflecting 
optics  on  to  the  face  of  a  specially  developed  experimental 
ultraviolet  sensitive  vidicon  (TV)  camera  tube.  This  image 
invisible  to  the  eye,  is  electronically  reproduced  on  the 
325  line  raster  of  the  monitor  screen.  A  single  scanning 
line  traversing  the  image  is  selectively  transmitted  to  a 
specially  designed  oscilloscope  and  displayed  as  a  tracing 
on  the  cathode-ray  tube  face.  The  dimensions  of  the  de- 
flections of  this  tracing  represent  the  sizes  and  relative 
densities  of  the  structures  traversed  by  the  line.  The 
response  of  this  system  is  so  rapid  that  large  numbers  of 
living  cells  may  be  rapidly  viewed  by  scanning  the  slide. 
Comparisons  at  different  wave  bands  of  ultraviolet  or 
visible  light  can  be  quickly  observed  and  the  desired  photo- 
graphs recorded.   The  following  modifications  and  develop- 
oients  have  been  completed  during  the  current  year: 

1.  The  electronic  circuits  for  aaiplification  and 
correction  of  image  signal  distortions  differ  in  reliab- 
ility, integrity  of  reproduction,  stability,  and  noise 
content.   Several  of  the  better  commercial  systems  were 
evaluated  by  comparative  measurements.   On  the  basis  of 
these  data,  modifications  of  the  amplifier,  its  sensiti- 
vity and  noise  production,  were  suggested  and  instituted 
by  one  of  the  electronic  manufacturers  of  high  grade 
television  studio  instruments.  The  improved  design  wee 
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obtai&ad  affid  tested  aad  is  now  in.  nse. 

2,  Much  stisrvey  work  of  isltrftviolet  absorption  patterns 
of  sells,  cultures,  and  \mmsm   specimens  (ssagars,  ntarrov,  etc) 
was  delayed  by  non°availabillty  o£  &  suitable  altravlotet 
sensitive  vidl&on  eastera  tube,  the  old  one  Bsed  last  year 
ftsrther  deteriorated  and  although  tasable  for  direct  observa- 
tion, the  image  produeed  was  not  satisfactory  for  good  photo- 
graphs for  pBbllsationo  Negotiations  were  somtinued  during 
the  year  for  t»'o  new  tubes  and  those  first  delivered  from  a 
west  €oast  eoajpany,  awarded  the  bid,  were  not  usable  and  re- 
tumedc  fhe  ecmpany  wag  never  able  to  supply  acceptable 
tubes  and  their  purchase,  contract  was  cancelled  in  Noveoiber, 
when  tubes  became  available  from  RCA,  These  were  delivered 
just  before  Christnaas  and  are  now  being  tested,  they  are  hot 
perfect,  but  appear  suitable  for  further  studies,  although 
they  contain  nuiierous  ^ite  crystalline  defects,  fhe^  RCA 
Tube  Flant  engisieers  have  assured  mm   that  they  are  cO!ntlnu° 
ing  development  and  future  tubes  will  show  considerable  Im- 
proveisent  in  sensitivity  and  uniformity  of  itsage  production. 
Both  General  Precision  Laboratory  and  RCA  engineers  heve  be- 
coBse  interested  in  our  instrumentation  problems  and  are  de- 
signing modifications  to  decrease  noise  level  and  .increase  ' 
sensitivity  of  the  instruments. 

3o  Several  of  the  best  nsnochroaaators  available  from 
Farrand,  Perkin^Elmer,  and  Bosch  &  Loi^  have  been  evalttftted 
and  coF^pared  to  determine  the  most   efficient  InstrumeAt  for 
our  particular  purpose, 

4.  further  improveasent®  im  light  sources  have  been  ex- 
plored and  a  more  Intense  air°cooled  mercury  are  was  'fdtmd 
best  of  the  presently  available  equipment  and  is  being  lA- ^ 
stalled o  The  Bosch  &  Loseib  continuous  spectrum  high°pres8ofe 
hydrogen  arc  would  be  ideal  but  is  not  of  sufficient  itt-* 
tensity  for  the  present  sensitivity  of  the  ultraviolet  i^ldi-« 
con  tube. 

5.  Because  of  extreme  sensitivity  of  living  cells  to 
ultraviolet  irradiation,  an  automatically  timed  light  shut- 
ter was  designed  and  constructed  by  our  Instrument  Shop  to 
reduce  exposure  of  cell  specimens  to  the  minimum  required 
for  time  lapse  cinematography.  With  the  old  tube  0.5 
seconds  was  required  for  bulld=up  of  the  picture  on  the 
screen  and  Ool  seconds  for  film  eaeposur®.  Ascites  tumo^ 
cells  withstand  2.5  to  3.0  minutes  of  ultraviolet  light  of 
the  intensity  needed  to  energize  the  camera  tube  before 
causing  visible  cellular  injury.  This  will  permit  approxi- 
mately 300  fran«gs  to  be  exposed  in  time°lapse  fashion.  Ex- 
periments are  being  conducted  to  determine  cell  tolerance 
to  these  short  exposures  at  various  intervals.  If  cell 
damage  is  not  directly  proportional  to  cumulative  exposure 
the  nugsber  of  staggered  0.5  second  exposures  which  can  be 
tolerated  may  be  much  greater  than  300, 

6.  An  electronic  red  cell  counter  of  excellent  aecur- 
acy  (1%  error)  has  been  adapted  for  counting  Ascites  tumor 
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which  can  be  sealed  on  a  quartz  slide  for  examination.  Early 
degenerative  changes  within  a  few  hours  of  infection  with  APC 
virus  havtj  been  noted,  but  further  confirmatory  studies  are 
necessary  to  evalua  3  the  significance  of  these  observations. 
This  phase  is  in  collaboration  with  Dr,.  Warren  < 

A.   In  another  cooperative  project  with  Pathological 
Anatomy  Department,  Cytology  Section  of  NCI,  and  the  Employee 
Health  cytology  screening  program,  a  group  of  specimens  of 
vaginal  fluid  have  been  examined  in  a  pilot  run  to  determine 
feasibility  of  studing  ultraviolet  absorption  characters  of 
cervical  opithelium.  Modifications  of  cell  preparations  to 
achieve  uniform  separate  cell  distribution  are  required  to 
permit  suitable  ultraviolet  transmission  studies.  These  are 
being  explored , 

5  ^     Survey  studies  on  fresh  bone  marrow  preparations  on 
patients  were  interrupted  by  a  delay  in  obtaining  a  suitable 
ultraviolet  vidicon  tube.  Some  were  examined,  but  the  re- 
sults were  not  suitable  for  photographic  record >  Cases  of 
myeloma,  hyper, r  obulineimia,  leukemia  and  anemia  were  sur- 
veyed for  cell  cuaracteristics.2  The  plasma  cells  in  myeloma 
and  hyperglobulineimia  possessed  more  intensely  absorbing 
cytoplasm  at  265  and  280  i  :>  than  normal  plasma  cells  indi- 
cating high  protein  concentration.^ 

6.  For  cal'bration  of  oscillographic  tracings  of  cellu- 
lar ultraviolet  absorption,  tracing  deflections  were  measured 
for  latex  spherical  particles  of  1^2,  2^3,  3.3  and  4.8  iqa 
sizes.  These  were  prepared  by  an  interested  chemist  in  the 
Dow  Chemical  Company.  Density  was  calibrated  with  a  six  step 
optical  wed§,e  prepared  by  the  American  Optical  Company  re- 
search laboratory  in  Buffalo,  New  York,  (inconel  evaporated 
on  a  quartz  slide).  By  comparison  the  latex  particle  densi- 
ties can  be  calibrated  and  errors  due  to  size  determined  and 
correction  factors  established.  These  correction  factors  are 
then  applied  to  the  measurements  of  the  formazan  particles  of 
similar  sizes  in  cells. 

7.  As  a  check  determination  the  total  tetrazolitim  per 
cell  obt  ined  in  the  test  tube  assay  method  was  also  studied 
by  Barer ^s  cell  suspension  spectrophometrlc  assay  method.  We 
fo^ind  the  method  not  suitable  because  although  for  a  single 
experiment  a  conversion  factor  could  be  calculated  to  correct 
the  amount  thus  determined  to  the  actual  amount  of  formazan 
present,  (chemical  extraction  and  direct  assay),  this  factor 
varies  as  much  as  100%  between  experiments .  Though  the  ex- 
traction method  is  more  tedious,  it  is  much  more  accurate. 

D.   SIGNIFICANCE  TO  NCI 

Application  of  ultraviolet  television  microscopy  to  cell 
studies  provides  a  method  for  direct  observation  of  the  loca- 
tion and  rate  of  metabolic  reactions  indicated  by  ultraviolet 
absorbing  products  rendered  insoluble  at  the  site  of  reaction. 
This  technic  will  be  applied  to  investigation  of  cell  changes 
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produced  by  chemotherapeutlc  agents  and  radiations .   Ultra- 
violet absorption  charactei  9t  c«  of  marrow  and  other  cellu- 
lar apcricBens  may  contribute  diagnostic  information  supplement- 
ing usunl  phase  microscopic  and  histological  methods. 

E   PROPOSED  COURSE 

1  Improvement  of  signal  to  noise  ratio,  vidicon  sensi- 
tivity, and  shortening  response  time  of  systea  to  flashes  of 
ultraviolet  light  source  to  reduce  individual  light  dotes  and 
permit  longer  series  of  time-lapse  photographic  frames. 

2  Determination  of  relative  injury  and  influence  of 
duration  of  a  single  light  exposure  and  the  dark  interval  be- 
tween exposures  to  the  total  injuring  dose  of  ultraviolet  light. 

3.  Continued  development  of  tetrazoliua-fonoazan  systeiis 
for  supravital  intracellular  localization  and  quantitation  of 
enzyme  reactions. 

4.  Continued  survey  of  ultraviolet  absorption  patterns 
of  normal  and  abnormal  cells. 

5.  Detenaination  of  changes  of  ultraviolet  absorption 
patterns  produced  by  cell  injury  and  death. 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objective ; -  Hypothetical  metabolites  of  several  certified  food  dyes 

are  known  to  be  ceircinogenic  to  man.  This  project  is 
designed  to  clarify  the  metabolism  of  two  such  dyes,  Yellow  AB  and 
Yellow  OB  (F.D.C.  Yellows,  #3  and  #1^). 
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Methods  Employed:-  The  purified  dye  has  been  administered  to  test 
subjects,  ceuiine  and  human,  &nd   the  urines  have 
been  examined  for  the  presence  of  carcinogenic  metabolites. 

For  purposes  of  conclusive  identification  of  the 
metabolites  found,  it  has  been  necessary  to  synthesize  several 
Isomeric  compounds. 

Major  Findings : -    Results  thus  far  obtained  are  consistent  with  the 

hypothesis  that  the  metabolism  of  Yellow  AB 
produces  small  amounts  of  a  carcinogen,  but  (emphasisi;)  alternative 
explanations  have  not  been  excluded  as  yet. 

Significance  to  Cancer  Research; -  If  the  metabolism  of  €uiy  food  addl- 
tive  produces  carcinogenic  substeinces,  the  addi- 
tive is  then  a  proximate  cause  of  cancer  and  should  be  proscribed. 

Proposed  Course  of  Project;-  In  order  to  conclude  these  studies,  it 

will  be  necessary  to  further  refine  the  method 
of  isolation  of  the  metabolites  and  to  complete  the  study  of  the 
isomeric  substances,  so  as  to  exclude  them  as  possibilities. 
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PROJECT  DESCRIPTICa«  (SEE  INSTRUCTIONS): 

Objectives; -  The  experimental  prediction  of  cancer  in  rats  and  mice 

by  the  parenteral  implantation  of  various  macromolecular 
polymeric  materials,  including  these  apparently  inert  chemically 
such  as  polyethylene  and  polyperfluoroethylene  (Teflon),  suggested 
an  investigation  of  the  carcinogenicity  of  related,  more  simple, 
longchain  materials,  such  as  the  paraffins,  in  view  of  their  wide- 
spread use  as  food  packaging  materials,  and  the  influence  of 
structure  on  such  carcinogenicity. 

Methods  Employed;-  As  polyethylene,  except  for  minor  cross  chain 

branching,  is  essentially  a  high  molecular 
weight  paraffin  hydrocarbon,  and  is  the  simplest  of  the  commonly 
used  polymers,  in^^dditlon^to  hajin|^3?||n^C£m^^t|ly^^ested^f^j 


SERIAL  NO.  OADR-203         Page  2         Calendar  Year  I956 

carcinogenicity,  a  direct  analogy  can  be  drawn  between  it  and.   the 
long-chain  normal  pao-affin  hydrocarbons.  For  testing  purposes  a 
typical  normal  paraffin  hydrocarbon  is  in  process  of  synthesis  of 
chain  length  of  as  long  as  possible;  C225H254  is  being  aimed  at 
although  no  similar  paraffins  of  close  molecular  weight  have  been 
prepared.  This  will  be  imp  anted  in  rats  and  mice  in  various  forme 
as  well  as  purified  and  em  .  'zed  polyethylene  in  a  similar  group 
for  controls . 

Major  Findings :  -   As  the  materials  for  testing  are  still  in  process 
of  synthesis  there  are  no  findings  of  slgnifi- 


Significsjice  to  Cancer  Research:-  The  widespread  and  increasing  use 
of  polyethylene  as  a  packaging  material;  particu- 
larly in  the  food  and  cosmetic  industries  indicates  that  the  report* 
carcinogenicity  of  this  material  should  be  further  Investigated.  1* 
directly  similar  molecular  structure  of  paraffin,  eq.u;.lly  widely  use 
in  the  above  industries,  indicates  that  the  possible  carcinogenicity 
of  this  material  should  also  be  studied,  particularly  with  a  view  of 
eliciting  its  basic  mechanism. 

Proposed  Course ; -  With  the  synthesis  of  the  projected  normal  paraff 

hydrocarbon  and  various  analogues  of  same  chain 
length  but  with  differing  end  chain  groups  completed, these  compounds 
will  be  tested  on  rats  and  mice  in  the  usual  manner,  using  carefull> 
purified  commercial  sajnples  of  polyethylene  as  controls. 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS); 

Objectives;-  The  experimental  production  of  cancers  in  rats  and  mice 
by  the  parenteral  implantation  of  water  insoluble  poly- 
mers of  various  chemical  composition  and  used  as  plastics,  films, 
resins,  textiles,  rubbers,  coatings  of  food  containers,  vehicles  of 
paints,  and  medical  protheses,  raised  the  question  whether  similar 
properties  are  possessed  by  water  soluble  synthetic  polymers,  par- 
ticularly th'^Be  used  ■    ■'irrna  extenders,  pharmacologic  retardants, 
a^e}^fyt^ff«¥ntj=t'>;;'S:n«^  jgaigpegftjaaig'  and  solubilizing  agents  in  medical  prepa- 
rations as  well  as  in  hair  lacquers,  and  whether  such  properties  are 
dependent  on  chemical  composition,  nature  of  reactive  end  groups, 
molecular  size  and  shape. 
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a)  Polyvinyl  Pyrrolldones 

Methods  Smployed : -Sight  different  types  of  polyvinyl  pyrrolidone 

of  American,  Genran  eind  English  manufacture  and 
of  average  molecular  weights  ranging  from  10,000  to  300>000  were  used. 
Two  of  these  PVPs  were  of  the  medicinal  variety.  V/hile  all  of  then 
consisted  presumably  of  straight-chained  molecules,  they  probably 
differed  in  the  character  of  their  reactive  end  groups  because  differ, 
ent  catalysts  are  used  by  the  various  manufacturers  in  their  produc- 
tion. The  character  of  the  catalyst  determines  in  part  the  natu)*e  of 
the  end  group.  It  is  suspected,  moreover,  that  differences  in  the 
manufacturing  methods  employed  might  have  resulted  in  the  occurrence 
of  various  types  of  molecular  malformations  or  abnormalities  for 
products  obtained  from  different  sources. 

The  white  powdery  material  was  implanted  into  the  ■ 
subcutaneous  tissue  and  into  the  abdominal  cavity  of  rats  (Bethesda 
black)  and  mice,  (C57  black)  usually  only  once.  With  the  two  medicla 
PVPs,  six  subcutaneous  implantations  were  performed  in  intervals  of  : 
two  months  in  addition  to  the  usual  procedure .  Rats  and  rabbits  re- 
ceived  repeated  intravenous  injections  of  7^  PVP  solutions  in  normal 
saline . 

Major  Findings ; -  Mice  (C57  black)  given  single  implants  with  four 
large  molecular  technical  PVPs  (average  molecular 
weight  20,000  and  above)  showed  a  few  tumors  of  the  lymphoid  euad 
reticuloendothelial  tissue  (eight(8)  or  2^   of  the  entire  series  of 
UOO  mice).  Rats  receiving  either  implants  (subcutaneous,  intra- 
peritoneal) or  repeated  intravenous  injections  of  five  technical  PVPs 
(average  molecular  weights  ranging  from  10,000  to  300,000)  and  ob- 
served for  a  maximal  period  of  2  years  exhibited  a  relatively  high 
percentage  (3<^)  of  cancers  of  the  reticuloendothelial  tissue  of 
lymph  nodes,  of  Kupffer  cells  of  the  liver  and  of  epithelial  struc- 
tures of  the  endometrium  together  with  an  occasional  cancer  of  the 
skin  at  the  site  of  deposition.  Polyvinyl  pyrrolidone  was  demon- 
strable many  months  after  its  introduction  in  the  lung,,  liver,  lynph 
nodes,  peritoneal  fat  tissue  and  endometrium,  where  iL  appea'-ed  in 
foam  cell  clusters.  Rats  receiving  single  or  repeated  suuCutaneouB 
implants  of  two  medicinal  PVPs  and  observed  for  a  total  period  cf  13 
months  have  so  far  shown  only  three  reticulum  cell  sarcomas  of  ab- 
dominal lymph  nodes  among  a  total  of  120  rats  treated,  of  which  29  ' 
have  died.  Thirty  four  rabbits  intravenously  injected  with  seven 
PVPs  including  three  medicinal  ones  (American,  German  &  English 
manufacture )  and  in  part  observed  for  a  total  period  of  32  months 
have  so  far  not  shown  any  tumor  formation  in  try  one  of  the  18 
rabbits  which  have  died  so  far.  Blood  exajninations  performed  on  the 
rabbits  as  well  as  on  rats  intravenously  injected,  revealed  the 
occurrence  of  acute  hematic  reactions  of  the  colloidoclastic  type 
following  the  introduction  of  the  macrcmolecular  materials. 

Significance  to  Cancer  Research:-  The  observations  reported  indi- 

cate  that  technical  polyvinyl  pyrrolldones  of 
different  manufacture  and  different  molecular  sizes  rather  uniformly 
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foduce  in  rats  cancers  at  sites  where  the  macromolecular  materials 
re  retained.  Whether  medicinal  and  therefore  purer  PVPs  have  a 
similar  effect  is  still  imcertain  because  an  adequate  preparatory 
];riod  has  so  far  not  elapsed.  The  carcinogenic  effect  of  the  PVPs 
hs  been  restricted  to  rats.  The  observations  made  in  mice  are  of 
lacertain  significance. 

Iroposed  Courrq ; -  The  animals  at  present  under  experimentation  will  be 
'j  observed  for  a  total  period  of  24  months  after  which 

1^ey  will  be  sadrif iced  for  histological  study.  Arrangements  have  been 
iide  with  the  Badische  Anilin  und  Soda  Fabrik  for  obtaining  sterile, 
1;?enty  percent  solutions  of  a  specially  prepared  type  of  PVP  which  has 
£  narrow  molecular  weight  range,  around  an  average  of  20,000.  This 
specimen,  if  and  when  obtained,  will  be  subjected  to  the  above  described 
listing  procedures. 

i 

l|  Dextrans 

I^thods  Employed; -Eleven  different  dextrans  were  obtained  from  the 
1  Commercial  Solvent  Corporation,  Dextran  Corporation 

£Jid  the  Northern  Regional  Laboratory.  They  varied  in  average  molecular 
\jight  from  16,100  to  300,000,  and  differed  greatly  in  molecular  shape 
j'om  straight -chain  molecules  to  highly  branched  molecules.  Some  of  them 
v.re   white  fluffy  powders,  while  others  were  yellow  or  yellowish-grey 
(Lumpy  amorphovir  or  crystalline  materials. 

The  testing  methods  employed  were  essentially  identical 
;JLth  those  used  for  PVPs  with  tie  exception  that  the  testing  of  five 
cptrans  had  to  be  limited  to  subcutaneous  implantations  in  mice  because 
I?  insufficient  amotmts  available. 

1' 

jijoT  Findings;-  With  an  observation  period  of  from  21  to  21)-  months  for 
';  mice  (20  in  each  series  for  subcutaneous  and  intra- 

];jritoneal  implantation)  adequate  time  has  elapsed  for  approximately 
(jstermining  the  tumor  yield.  Mice  implanted  with  three  dextrans  were 
iptally  free  from  any  tumors.  I"  mice  implanted  with  the  other  8  dextrans 
<ae  (1)  to  two  (2)  liver  "tumors" y  and  one  (l)  to  three  (3)  lymphomas 
\fTe   observed.  The  largest  numbex"  of  "tumors"  of  both  types  with  siny  one 
(Sxtran  was  five  (12^).  Whether  the  hepatic  lesions  are  actually  "tumors" 
:|j  a  question  awaiting  histologic  analysis. 

Rats  subcutaneously  and  intraperitoneally  implanted 
TJLth  six  different  dextrans  exhibited  a  varying  number  of  tumors  involv- 
:iig  mainly  the  lymph  nodes,  uterus,  liver  and  ovary  and  occurring 
jirticularly  frequently  in  rats  which  died  during  the  second  year  of  a 
yo-year  observation  period,  of  which  23  iuonths  have  elapsed.  While  in 
iits  implanted  with  two  dextrans  (total  of  ko  animals  each)  only  one  or 
■|/o  tumors  developed,  five  to  ten  tumors  were  found  among  animals 
inplanted  with  the  other  four  dextrans.  Among  the  214-0  rats  composing  the 
(Lfferent  series  a  total  of  3^  tumors  was  observed,  of  these  11  involved 
■jie  liver,  9  the  ovaries,  8  the  lymph  nodes  and  6  the  uterus.  The 
lijLstologic  natxire  of  the  tumors,  however,  remains  to  be  determined. 
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Intravenous  eidininistrations  to  21  rabbits  (3  to  I*- 
for  each  dextran)  performed  with  6  different  dextreins  produced  apart 
from  acute  colloidoclastic  hematic  reactions,  suspected  tumor  forma- 
tion in  three  of  the  ten  rabbits  which  came  to  autopsy.  One  had  a 
mass  in  the  inguinal  region,  one  in  the  lung  and  one  attached  to  the 
lower  jaw.  The  "tumors"  involving  the  lung  and  the  jaw  which  may 
have  some  relation  to  the  material  injected,  occurred  with  dextrans 
associated  with  a  relatively  high  tumor  incidence  in  rats. 

Among  105  rats  of  the  same  strain  used  as  normal, 
untreated  controls  and  observed  for  8  to  20  iH'ntliS  (8  dead),  no 
tumors  were  found  so  far. 

Significance  to  Cancer  Research:-  The  investigations  are  of  distinct 
scientific  as  well  as  practical  importance  because  dextrans  are  widely 
used  plasma  extenders.  The  observations  made,  therefore,  may  have  to 
be  evaluated  in  terms  of  possible  human  hazards.  The  findings  add, 
moreover,  important  data  to  the  general  problem  of  cancerigenesls  by 
macromolecular  polymers  (polymer  cancers). 

Proposed  Course;-  The  tissues  of  many  of  the  dead  animals  will  be 
studied  by  histologic  methods  for  evidence  of  tumor  formation  and  of 
macromolecular  material  retained  in  various  cells  and  organs  (lung, 
liver,  lymph  nodes,  lung,  aorta,  uterus, etc.) 

c)  Other  natural  and  Synthetic  Polymers 

Methods  Employed; -Subcutaneous  implants  of  polyvinyl  alcohol,  methyl 
cellulose  and  ethyl  cellulose  were  made  in  rats  (25 
for  each  substance).  Bethesda  black  rats  were  employed  as  in  the  pre- 
vious experiments.  Intraperitoneal  and  subcutaneous  implants  were  made 
in  rats  using  silicone  rubber,  silicone  gum  and  silica.  Thirty  rats 
were  used  for  each  substance  and  for  each  route.  Rats  of  the  Wisteir 
strain  were  used  for  similar  experiments  with  soluble  starch. 

Major  Findings : -  After  a  maximal  observation  time  of  15  months  no 
tumors  were  so  feir  observed  in  rats  treated  with 
methyl  cellulose  and  ethyl  cellulose,  while  a  liver  tianor  and  a  tumor 
of  the  abdominal  lymph  nodes  occurred  among  the  rats  given  polyvinyl 
alcohol.  The  observation  period  for  the  silicone  and  silica  experi- 
ments is  only  6  to  9  months.   Of  the  195  rats  used  for  these  substances 
twelve  (12)  have  died,  one  of  which  had  a  nodular  uterus.  Among  the 
60  Wistar  rats  injected  with  soluble  starch  and  observed  for  a  meiximal 
period  of  I8  months,  three  (3)  had  abdominal  lymphosarcomas,  while 
three  others  had  ovarian  tumors  mainly  of  cystic  type,  while  one  had 
a  medullary  tumor  of  one  adrenal.  There  were,  moreover,  four  adeno- 
fibromas  of  the  breast  prssent  in  the  60  female  Wistar  rats  in  con- 
trast to  only  9  such  tumoro  among  8OO  female  Bethesda  black  rats. 

Significeince  to  Cemcer  Research;-  The  small  number  of  tumors  having 
a  possible  etiologic  significance  among  the  rats  with  implants  of 
polyvinyl  alcohol  and  the  total  absence  of  such  tumors  among  the  rats 
with  methyl  cellulose  eind  ethyl  cellulose  implants  support  the 
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caclusion  that  at  least  a  part  of  the  tumors  observed  among  rats  given 
SBe  of  the  PVPs  and  of  the  dextrans  represent  direct  or  indirect  re- 
spnses  to  these  macromolecular  polymers  introduced.  The  negative 
r<3ults  obtained  so  far  with  methyl-  and  ethyl  cellulose,  moreover, 
siggest  that  some  polynfflrs  are  either  noncarcinogenic  to  rats  or  much 
1<3S  so  than  some  of  the  PVPs  and  of  the  dextrans. 

p,3posed  Course;-  The  animals  at  present  under  experimentation  will  be 
"l  observed  for  an  adequate  period,  which  is  two  years  for 

ribs  and  mice,  and  3  -  ^  years  for  rabbits.  Various  isocyanate  monomers 
di  polymers  have  been  obtained  from  the  Monsanto  Company  for  testing 
b;  implantation  as  well  as  by  inhalation.   Inhalation  studies  are  indi- 
cjted  because  production  sind  processing  workers  sustain  exposures  to 
dists  and  fumes  from  various  polymers.  Some  of  the  isocyanates  are 
chmically  closely  related  to  several  carcinogenic  triphenylmethane  dyes 
aii  therefore  of  interest  for  these  reasons.  The  chemical  and  experi- 
me;ital  study  of  the  possible  importance  of  the  chemical  character  of  the 
eil  groups  for  the  carcinogenesis  of  polymers,  such  as  polyethylene 
(siitably  pure  material  has  been  obtained  from  the  Carbon  aixd  Carbide 
Cop. ),  has  been  assigned  to  Dr.  J.  H.  Seipel. 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS )  i 

Objectives;-  The  present  project  is  a  continuation  emd  elaboration  of 

studies  started  several  years  ago  for  determining  the 
carcinogenicity  of  crude  and  processed  hydrocarbon  products  obtained 
by  the  retorting  of  oil  shale  and  the  direct  and  indirect  hydrogena- 
tion  of  coal,  recently  introduced  into  American  industries. 

a)  Shale  Oil 

Methods  Employed ; -Fractions  of  shale  oil  having  a  boiling  point 
below  700OF.  or  above  750°F.  and  found  by  Dr. 
H.  J.  Cahnmann  to  be  spectrophotometrically  free  from  3,4-benzpyrene, 
were  injected  into  the  thigh  muscle  of  057  black  mice.  The  fractions 
covered  a  range  between  heavy  oils  to  products  representing  crude  gaso- 
line on  the  one  side  and  tarry  materials  on  the  other  side (H.J. Cahnmann, 
(Use  reverse  and  additional  pages,  if  necessary) 
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Detection  and  quantitative  determination  of  benzo(a)pyrene  in  American 
Shale  Oil.  Analyt.  Chem.  27:1235,  1955).  A  total  of  I8  different 
fractions  were  tested,  using  from  10  to  30  mice  for  each  fraction, 
depending  upon  the  amount  of  material  available. 

Major  Findings;-  Sarcomas  mainly  at  the  site  of  injection  (thigh), 
less  often  of  the  kidney,  liver,  and  abdominal 
and  mediastinal  lymph  nodes  were  elicited  with  a  total  of  ten  different 
fractions.  The  carcinogenically  most  potent  fractions  were  those  of 
the  low  boiling  range  (up  to  250°F.  and  higher),  as  well  as  one  boil- 
ing above  750°C. 

Significance  to  Cancer  Research:-  The  observations  establish  the 
carcinogenic  potency  of  crude  and  processed 
American  shale  oils  and  demonstrate  that  not  only  products  having  a 
boiling  point  above  700°F.  and  containing  demonstrable  amounts  of 
3,l^-benzpy^ene  axe  carc.'.iiOK'^-nlc,  but  that  this  property  is  present  to 
varying  degrees  also  in  fractions  free  from  benzpyrene  and  boiling  not 
only  above  700°F.  but  also  in  some  fractions  boiling  at  a  much  lower 
temperatiire .  The  scientific  and  practical  significance  of  3,U-benz- 
pyrene  as  an  indicator  of  carcinogenic  qualities  of  various  environ- 
mental carbonaceous  matter  is  thereby  cielirrated  and  the  importance  of 
bioassays  in  testing  products  of  incomplete  combustion  and  distillation 
of  carbonaceous  matter  for  carcinogenicity  is  demonstrated. 

Proposed  Course;-  The  bioassay  studies  will  be  terminated  in 
February,  1957,  when  the  last  survivors  have 
passed  a  two-year  observation  period.  The  histologic  analysis  of  ani- 
irals  from  the  majority  of  the  series  has  been  finished.  The  final 
report  on  this  phase  of  the  project  should  be  available  some  time  dur- 
ing the  spring  of  1957- 

b)  Berglus  and  Fischer -Tropsch  Oils 

Methods  Employed ; -Nine  fractions  obtained  from  coal  by  the  Berglus 

process  and  five  fractions  obtained  by  the  Fischer - 
Tropsch  process  covering  the  entire  boiling  range  of  products  from  the 
two  manufacturing  methods  of  petroleum  substitutes  and  petrochemicals 
(from  coke  to  gasoline)  were  tested  on  mice,  rats  and  rabbits  by  re- 
peated application  to  the  skin  of  mice  and  rabbits  and  by  intramuscular 
injection  into  rats. 

Major  Findings;-  Eight  of  the  nine  Berglus  products  ranging  frcm 
pitch  to  unfinished  gasoline  elicited  carcinona- 
tous  or  sarcomatous  lesions  in  one  or  all  species  and  by  one  or  both 
routes  of  exposure.  The  carcinogenic  potency  of  the  different  products 
seem  to  decrease  with  their  boiling  point  and  is  distinctly  lower  than 
that  found  for  coke  oven  coal  tar. 

The  bioassay  of  the  Fischer -Tropsch  products  showed  that  three 
elicited  sarcomas  in  the  thigh  of  rats.  None  were  obtained  in  mice  and 
rabbits.  Fischer -Tropsch  products  apparently  have  a  low  carcinogenic 
potency. 
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Significance  to  Cancer  Research;-  The  observations  reported 

indicate  that  some  products  of  the  direct  and  in- 
Lirjct  hydrogenation  of  coal  are  carcinogenic  to  animals  and  therefore 
)otntially  carcinogenic  to  man.  In  fact,  two  former  employees  of  the 
lovi'closed  demonstration  plaat  of  the  Bureau  of  Mines  located  in 
jQ^siana,  Missouri,  who  had  contact  with  Bergius  oils  have  developed 
:an'ers  or  precancers  of  the  skin.  Since  several  private  industrial 
iofiemsare  now  operating  similar  establishments,  the  findings  re]|grted 
laV  distinct  practical  significance,  because  they  furnish  a  factual 
lafi.s  for  the  institution  of  precautionary  measures  by  private  industries 
)r  he  protection  of  their  workers. 

Proposed  Course; -  The  experiments  on  this  phase  of  the  project  have 

)ee.  concluded.  The  results  have  been  published. 


;  Honors,  Awards  &  Publications 

Hueper,  W.  C,  Experimental  Carcinogenic  Studies  on 

Hydrogenated  Coal  Oils.  I.  Bergius  Oils. 
Industr,  Med.  &  Surg.  25:51-55,  I956. 

Hueper,  W.  C,  Experimental  Carcinogenic  Studies  on 

Hydrogenated  Coal  Oils.  U.  Fischer -Tropsch 

Oils. 

Industr.  Med.  &  Surg.  2^%k^9-h62,   1956. 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives:  -  3pidenlologic  evidence  froEi  Ainerican,  German  and  English 

chroma te  producing  industries  has  demonstrated  a  highly- 
excessive  liability  to  lung  cancer  among  their  employees.  Similar  informa- 
tion eicists  in  regard  to  nickel  smelter  workers  in  England,  Norway  and 
Canada  (cancer  of  nasal  cavity,  nasal  sinuses,  and  lung),  to  producers  and 
users  of  arsenical  insecticides  and  workers  in  copper  mines  and  smelters 
(cancer  of  skin  and  limg),  to  radioactive  ore  miners  (cancer  of  lung)  and  to 
asbestos  workers  (miners  and  processers) (cancer  of  lung).  Since  some  of  the 
most  important  and  fundamental  aspects  of  metal  carcinogenesis  affecting 
possibly  large  and  diverse  worker  groups  cannot  be  studied  in  humans,  a  com- 
prehensive experimental  program  on  metal  carcinogenesis  was  started  several 
years  ago.  The  results  of  some  of  these  studies  have  previously  been 
reported . 

(Use  reverse  and  additional  pages,  if  necessary) 
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Methods  Emgloygd: -Finely  powdered  uranium  oxide  and  chromlte  roast  bus- 
"~  pended  in  sheep  fat  were  introduced  in  a  pellet  into 

the  muscle  tissue  of  the  thigh  and  into  the  pleural  cavity  of  rats 
(Bethesda  black  strain).  Control  rats  were  given  sheep  fat  pellets 
only  by  the  same  routes.  Wistar  and  Bethesda  rats,  guinea  pigs  and 
rabbits  were  exposed  to  a  prolonged  inhalation  of  finely  powdered 
chromite  ore  and   of  metallic  nick-i.  A  considerable  fraction  0:^  the  ppr- 
ticulate  matter  used  had  a  diameter  below  four  microns. 

The  chromite  ore  dust  was  mixed  with  approximately  10f> 
powdered  limestone  and  0.5^  sodium  chromate  so  as  to  duplicate  to  scDe 
extent  the  exposure  conditions  prevailing  in  chromite  smelters  in  which 
nonspecific  respiratory  IrritaDt.s  acting  upon  the  human  bronchial  mucoM 
may  impair  Its  natural  defensive  rrtschajQiBms  (ciliary  movement,  mucus 
production. ) 

Major  Findings : -  a)  '/lanium  Oxides-  Among  the  nine  tumors  found  at 

'"  I  itopsy  in  the  63  rats  used,  two  were  large  seir- 

comas  involving  the  thigh  where  the  uranium  oxide  was  implanted,  two 
affected  the  uterus,  one  each  the  liver,  the  ovary,  and  the  mesentery 
lymph  nodes,  and  two  were  adenofibromas  of  the  breast.  Only  two  of  these 
tumors  occurred  among  the  intrapleurally  implanted  rats,  while  seven  were 
found  in  the  lntramuscul£irly  injected  ones. 

b )  Chromite  Roast  t  -   Among  the  I5  tumors  observed  among 
the  60  rats  receiving  chromite  roast  implants,  thlr 
teen  were  found  among  the  subcitaneously  treated  rats,  while  two  occurred 
among  the  Intrapleurally  injected  ones.  Three  large  sarcomas  were  presen 
in  the  thighs  where  the  chromite  roast  pellets  were  implanted.  Six  addi- 
tional rats  of  this  series  showed  sarcomas  of  the  abdominal  iyi.Dh  nodes 
three  others  involved  the  uterus  and  one  was  affecting  an  ovary.  Two 
doubtful  tximors  of  the  lung  were  noted  in  the  intrapleurally  Implanted 
rats. 

In  30  control  rats  receiving  sheep  fat  implants  into 
the  thigh  and  pleural  cavity  (15  in  each  series)  3  tumors  of  the  abdoniina 
lymph  nodes,  one  uterine  tumor,  and  one  adenofibrcona  of  the  breast  were 
found. 

Chromite  Ore:-  In  the  95  rats  of  the  Wistar  strain 
exposed  for  up  to  27  months  there  were  thirty-four 
tumors,  22  of  which  invol-'/ed  the  abdominal  lymph  nodes,  6  were  adeno- 
fibromas of  the  breast,  2  were  uterine  neoplasms^,  2  affected  the  oveiries, 
and  2,  possibly,  were  primary  in  the  lungs.. 

In  the  50  rats  of  the  Bethesda  strain  exposed  for  a 
maximal  period  of  17  months,  25  are  dead,  of  which  one  had  an  abdconinal 
tumor  mass.  None  of  the  kh   guinea  pigs,  which  died  within  2k   months,  of 
the  total  number  of  ^9  animals  used,  had  any  gross  evidence  of  tumor 
formation.  Equally  negative  observations  were  made  in  five  of  six 
rabbits  exposed  for  an  equal  period. 
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Nickel: -In  50  Wistar  rats  exposed  for  a  maximal 
period  of  15  months  and  studied  at  autopsy,  four 
i)   had  tvunors  of  the  abdominal  or  mediastinal  lymph  nodes,  while  1  had 
a  adenofibroma  of  the  breast.  In  75  Bethesda  rats  exposed  for  about  the 
'ajne  period  and  studied  by  necropsy,  one  (l)  had  a  tumor  of  the  abdominal 
ymph  node,  a  second  one  had  a  tumor  affecting  the  ovary,  while  a  third 
he  involved  the  uterus »  Five  rats  showed  white  multiple  medullary 
lodules  of  the  lung,  whose  exact  histologic  nature  has  to  be  determined, 
'one  of  l)-0  guinea  pigs  exposed  for  2U  months  and  seen  at  autopsy 
(idiibited  any  evidence  of  tiamor  formation. 

ijlgnificance  to  Cancer  Research;-  a)  Uranium:-  The  observations  made 
'\    '    ~~~'        """   ""^   confirm  to  some  degree  those  previously  reported 
:|i  which  metallic  uraniian  introduced  into  the  marrow  cavity  of  the  femur 
ad  into  the  pleural  cavity  of  rats  elicited  in  a  significant  number  of 
lits  sarcoma  formation  at  the  sites  of  implantation.  It  was  noted  in  the 
];esent  experiments  that  uranium  oxide  proved  to  be  considerably  more 
ijxic  than  metallic  uranium  and  that  for  this  reason,  sheep  fat  had  to 
fe  substituted  for  gelatine  solution  as  the  suspending  vehicle  of  uranium 
(icide.  The  production  of  sarcomas  in  rats  exposed  to  uranium,  an  alpha 
Miation  emitter,  parallel  those  recently  made  in  Germany  in  which 
dildren  treated  with  injection  of  a  thorium  dioxide  preparation  for  the 
C|)ntrol  of  spinal  tuberculosis  developed  several  years  later  osteogenic 
^jxcomas  of  the  spine, 

b)  Chromite  Roast  and  Chromite 
and  c)    Ore,  Nickel 
The  development  of  sarcomas  of  the  thigh  in  three 
ilts  where  chromite  roast  was  implanted  as  well  as  the  rather  higli  fre- 
c|ency  of  tumors  in  organs  remote  from  the  site  of  deposition  of  chromite 
ijiast  strongly  suggest  that  chromite  roast  contains  a  cancer  producing 
f|,ctor.  The  experimental  evidence  obtained  on  three  different  species 
4  to  a  cancerigenic  action  of  chromite  ore  on  the  respiratory  organs  as 
Wjll  as  other  organs  and  tissues  is  definitely  equivocal.  It  is  even 
\j;aker  concerning  nickel  dust  inhaled. 
1 

jE|oposed  Course ;  -    The  studies  on  uranium  and  nickel  have  been  ter- 
j  minated.  The  inhalation  experiments  with  chromite 

c|e  shall  be  continued  for  some  6  to  9  months  until  all  exposed  animals 
hfve  received  an  adeq.aate  exposirre.  It  shall  then  be  decided  whether  or 
nit  to  proceed  with  any  additional  experiments  which,  however,  would  have 
reflect  new  principles. 
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IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Metabolism  of  Chromium  and  Certain  of  Its  Compounds 
Suhprciect  A: 

Attempt  to  ascertain  the  etiologic  factor  or  factors  involved  in  lung 
cancer  in  workers  in  primary  chromium  producing  and  processing  in- 
dustry and  others  professionally  exposed  to  chromium  and  chromium 
compounds . 

Methods  Employed;-  The  in  vitro  aeration  experiments  with  micron  and 

submicron  particle  size  fractions  of  chromite  ore 

and  metallic  chromium  with  air,  oxygen  and  oxygen-free  nitrogen  were 

refined  and  extended  for  periods  un  to  8  weeks.  Information  received 

during  the  course. of  these  exr  rlmentB^i since  published,  Bonser  et  al: 
(Use  reverse~anu  aaditionaX  pages,  ix  necessary; 
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Occupational  Csuacer  of  the  Urinary  Bladder  in  Dyestuffs  Operatives  aod 
of  the  Lung  in  Asbestos  Textile  Workers  and  Iron -Ore  Miners,  Am.  J. 
Clin.  Path.  25:126,  1955)  prompted  the  simultaneous  determination  of 
the  solution  of  iron  during  the  final  experiments. 

The  in  vitro  experiments  were  carried  to  a  conclusive  status, 
In  vivo  experiments  were  ceirried  out  in  rabbits  and  dogs,  prepared  by 
operation  so  as  to  separate  the  lower  respiratory  system  from  the  all- 
mentary  tract.  A  suspension  of  the  finest  chromite  ore  fraction  was 
then  sprayed  directly  into  the  hilar  region.  Urine  was  collected  and 
tissue  specimens  selected  for  analysis  at  autopsy.  These  were  analyzed 
to  study  the  distribution  of  chromium  if  translocated  from  the  lung  when 
this  was  the  only  route  of  entry  into  the  body. 

Major  Findings: -   In  vitro  studies  indicated  that  sufficient  amounts  of 
chromium  and  iron  were  dissolved  from  the  micron  and 
submicron  particles  of  chromite  ore  and  metallic  chromium  to  be  biolog- 
ically significant  particularly  if  liberated  in  restricted  areas  (i.e., 
lung). 

The  in  vivo  experiments  on  rabbits  and  dogs  showed  that  so-called 
"insoluble"  or  "biologically  inert"  material  as  chromite  ore  powder, 
when  introduced  via  the  lung  only,  releases  chromium  into  the  body  in 
sufficient  amounts  to  permit  its  detection  in  abnormally  high  concentra- 
tion in  the  urine  axid  remote  organs  (kidneys,  bladder,  brain,  testes. 
The  amounts  of  chromium  found  in  such  experiments  are  of  the  same  order 
of  magnitude  as  those  recorded  in  the  llteratiire  for  analyses  of  tissues, 
blood,  eind  urine  of  exposed  workers. 

Significance  to  Cancer  Research;-  The  thesis  advanced  In  the  previous 
report  on  the  basis  of  preliminary  results  of  in  vitro  experiments  that 
such  relatively  insoluble  deposits  (chromite  ore  dust,  metallic  chrond- 
um  and  other  chromium  derivates  employed  industrially)  might  act  as 
reservoir:;  -Peeding  solubilized  chromium  slowly  Into  the  body,  and  par- 
ticularly th^  immediate  area  of  contact,  has  been  strengthened  tj   the 
completed  In  vitro  experiments  eind  largely  substantiated  by  the  .'n  vivo 
experiments . 

Proposed  Course;-  This  subproject  has  been  carried  to  a  state  where 
significant  conclusions  can  be  drawn.  Additional 
experiments  along  these  particulaj:  lines  would  involve  accumulating 
more  data  for  the  same  materials  from  additional  animals  or  the  amassing 
of  similar  data  for  other  chromium  containing  materials  of  Industrial 
import  and  potential  hazard.  Unless  there  ^jrise  specific  cases  for 
further  investigation  of  this  type,  this  subproject  is  completed. 

Subproject  B:  -  Interaction  of  Chromium  Compounds  with  Proteins 

Methods  Employed:-  Equilibrium  dialysis  studies  of  the  binding  of 

Cr^^  and  Crl-i-I  to  purified  human  plasma  proteins  as 
Influenced  by  pH  and  ionic  strength  are  being  continued. 
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An  additional  phase  has  been  undertaken  to  study  the  interaction 
of  these  chromium  valence  types  with  cellular  components  and  in 
particular  the  so-called  nucleoproteins.  Since  Cr^^  is  freely  dif- 
fusible through  the  red  cell  membrane  while  Cr^H  is  not  and  Cr^^ 
h-\h   ofc'  n  shown  with  hexavalent  Cr^  to  be  bound  to  the  hemoglobin 
,^j.ittxe  to  the  stroma  and  none  to  hemin)  or  the  globin  of  erythro- 
cytes (it  is  not  known  whether  or  not  the  chromium  is  bound  as  Cr^^ 
or  reduced  to  Cr^^^  and  then  bound )^  it  was  decided  to  use  nucle- 
ated erythrocytes  in  the  initial  study  of  interaction  of  Cr^-'-  with 
nucleoproteinSa  Ihere  is  likewise  no  clear  t^^llneation  of  the  dis- 
tribution of  chromium  in  the  other  formed  elements  of  the  blood  or 
inter cellulsj;"  proteins  other  than  erythrocytes,  hemoglobin,  erythro- 
cyte globin  and  stroma. 

Chickens  were  selected  for  the  initial  experiments  as  aves  have 
nucleated  erythrocytes.  Small  doses  of  potassium  chromate  in  physio- 
logical phosphate  buffer  were  administered  intravenously  periodically 
in  the  wing  veins  by  injection  toward  the  body.  After  periods  of 
time  varying  from  1-2  weeks  the  chickens  were  bled  from  the  large 
wing  veins  (vena  cutanae  ulnaris)  so  as  to  obtain  the  maximum  amount 
of  blood o  The  amounts  obtainable  from  chickens  of  "'"he  same  weight  and 
age  were  hi^ly  variable,   (See  Schermer,  Siegmund  "Die  Blutmorpholo- 
gie  der  Laboratoriumstiere",  Barth,  Leipzig,  195^^  P«  111).  The 
blood  was  drawn  only  with  the  use  of  heparin.  Wo  other  extraneous 
material  was  introduced  that  might  competitively  complex  Cr^-'-,  i.e., 
citrate  oxalate. 

Model  experiments  were  conducted  with  chickens  receiving  no 

chromixm  in  order  to  establish  control  values  and  to  explore  techniques 
for  separating  the  blood  elements^  lysing  of  erythrocytes  and  separa- 
tion of  their  components.  Chromium  analyses  were  performed  on  the 
fractions  thus  obtained. 

Major  Findings; -   Experiments  to  date  have  been  exploratory  and  pre - 

llEinary  and  no  conclusive  statements  can  be  made 
at  this  timeo 

Significance  to  Cancer  Research;-  It  is  the  purpose  of  this  approach 
to  ascertain  whether  or  not  Cr^^  when  metabolized 
in  vivo  reaches  the  nuclear  material  of  the  nucleoproteins.  If  so, 
the  mode  of  interaction  and  chemical  attachment  would  be  of  interest 
in  unravelling  the  purported  cancerigenic  action  of  certain  chromium 
derivates.  Depending  on  information  derived  from  the  chicken  experi- 
ments, the  project  will  progress  to  the  study  of  the  interaction  of 
Cr   (  and  possibly  Cr^^H)  with  nucleoproteins  isolated  from  animal 
lung  tii'C'ue . 


PART  C:  Honors,  Awards  &  Publications 

16,      Grogan,  Co  H,.,  "Experimental  Studies  in  Metal  Canceri- 
genesis,  VIII,  On  the  Etiologic  Factor  in 
*  Chromate  Cancer '  " 
CAHCER^  in  press, 
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xi 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives : -  The  widespread  and  often  daily  cor*  ^t  of  the  popula- 
tion v;ith  well  defined  chemicals,  ihdustrlal  wastes,  and 
environmental  poisons  in  the  form  of  food  additive^  ^^d  contaminants, 
ingredients  of  medicines,  cosmetics,  rubber  goods,  sanitary  and  house- 
hold goods,  and  pesticides,  and  the  demonstration  of  cancerous  reac- 
tions in  humans  being  exposed  to  some  of  Ihese  products  as  well  as 
In  experimental  animals  exposed  to  an  additional  niimber  of  them  pro- 
vided the  Incentive  for  ascertaining  the  potential  scope  of  human 
cancer  hazards  from  such  sources .  The  two  phases  of  the  project 
reported  here  form  a  part  of  other  activities  in  this  field  carried 
out  by  other  members  of  the  section  (Cahnmann,  H.  J.  and  Kuratf- 
M. ,  Polynuclear  Aromatic  Hydrocarbons  in  Oysters  Collected  in  Pol— ■''':•«  - 
luted  Water.  Proc.  Am.  Assoc.  Cancer  Res.vol2.  no. 2,  195^; 

(Use  reverse  and  additional  pages.  If  necessary) 
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Cahnmann,  H.  J.  and  Kuratsune,  M.,  Determination  of  Polynuclear  Aro- 
saatic  Hydrocarbons  in  Oysters  Collected  in  Polluted  Water.  Analyt. 
Chem.  in  press;  Kuratsune,  M.,  Benzo(a)pyrene  Content  of  Certain 
Pyrogenic  Materials.  J.  Nat.  Cancer  Inst.  l6:lU85-ll+96,  I956; 
Kuratsune,  M.,  Aronatic  Hydrocarbon  Content  of  Soot  from  Coffee  RoMt- 
ing  Plants,  under  investigation;  Malloy,  P.,  The  Metabolites  of  Yellow 
AB  in  Dogs  and  Man). 

a)  Carbon  Adsorbates  of  Raw  Water  Containing  Effluents  of  a  Coke  Oren 

Plant  and  of  an  Oil  Refinery  Using  Thermodistillatioo 
Ebcclusively. 

Methods  Employed; -Carbon  Adsorbates  supplied  by  the  Sanitary  Engineer- 
ing Center,  U.  S.  Public  Health  Service,  Cincinnati, 
Ohio,  were  painted  on  the  skin  of  the  back  of  C57  black  mice  twice  a  vt 
Fifty  mice  were  used  for  each  eluate  for  a  total  period  of  20  monthB. 

Major  Findings:-  While  most  of  the  mice  exhibited  loss  of  hair  over  ti 

painted  area  and  although  some  of  them  developed  a 
dry,  scaly,  somewhat  thickened  skin,  none  had  neoplastic  lesions  of  an, 
kind. 

Significance  to  Cancer  Research;-  The  present  observations  extend 

those  previously  reported  (Hueper,  W.  C.  and 
Ruchhoft,  C,  C,  Carcinogenic  Studies  on  Adsorbates  of  Industrially 
Polluted  Raw  and  Finished  Water  Supplies.  Arch.  Indus tr.  Hyg.  ^-.h^. 
^95*  195^+)  to  sources  of  drinking  water  polluted  with  effluents  froB 
a  coke  oven  plant  and  from  an  oil  refinery  using  thermodistillation 
processes  only  and  not  employing  catalytic  cracking  operations.  These 
were  present  in  the  oil  refinery  whose  effluents  had  produced  carci- 
nomatous reactions  in  mice  painted  with  carbon  adsorbates  of  its 
watery  wastes  (Hueper  and  Ruchhoft).  Although  the  results  of  the  exv:  - 
roents  now  reported  are  negative,  they  are  of  scientific  and  practice- 
importance  to  ceincer  research  in  view  of  the  marked  discrepancies  In 
the  mortality  rates  from  gastric  cancers  between  various  countries  and 
different  parts  of  the  same  country  (England,  Netherlands)  which  have 
been  attributed  by  some  investigators  to  industrially  polluted  drink- 
ing water. 

Proposed  Course;-  The  experiments  have  been  finished.  The  tissues  of 
the  mice  used  await  histologic  analysis.  No  further 
investigations  along  the  lines  described  are  contemplated  at  the 
present  time. 

b)  Ceorcinogenic  Studies  on  Aromatic  Amines  and  Food  Dyes.  Experi- 

mental and  Environmental  Aspects. 

Methods  Employed:-  Experimental  Approach: 

A.   In  one  series  of  dogs  isolated  pouches  were  produced  surgi- 
cally (Dr.  D.  Cole)  of  various  parts  of  the  gastrointestina. 
tract.  Into  the  lumina  of  these  pouches  paraffin  pellets  were 
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implanted  which  contained  various  aromatic  amines  (Beta-naphthylamine, 
"benzidine,  4-aminodiphenyl)  and  one  certified  food  dye,  yellow  AB, 
which  is  a  derivative  of  beta-naphthylamine.  The  closed  pouches  had 
an  intact  blood  supply  and  some  of  them  were  attached  to  the  anterior 
abdominal  wall.  The  dogs  will  be  obsearved  for  several  years  for 
possible  cancerous  developments  within  the  wall  of  the  pouch  or  in 
some  remote  organ  (bladder,  liver). 

B.  In  a  second  series  of  dogs,  their  ureters  were  implanted 

into  the  colon  and  a  paraffin  pellet  containing  the  aromatic 
amines  listed  for  series  A  was  left  in  the  lumen  of  the  bladder.  Also 
these  dogs  will  be  observed  for  several  years,  if  they  should  siirvive 
so  long,  for  the  possible  development  of  cancers  in  the  isolated 
bladders  <> 

Major  Findings;-  During  the  past  year,  I7  dogs  have  died  (U- amino- 

diphenyl  series,  10  dogs;  beta-naphthylamine 
series,  h   dogs;  benzidine  series,  1  dog;  yellow  AB  series,  2  dogs). 
The  histologic  examination  of  the  wall  of  the  pouches,  of  the  bladder, 
kidney  and  liver  revealed  only  inflammatory  changes.  Because  of  the 
long  latent  period  of  cancerous  developnents  from  these  chemicals  in 
dogs,  cancers  may  occur  among  the  surviving  dogs. 

Significance  to  Cancer  Research;-  Investigations  of  this  type  are 

urgently  needed  because  of  the  recent  observations 
made  in  rats  indicating  that  benzidine  and  U-aminodiphenyl  when  paren- 
terally  introduced  are  capable  of  eliciting  intestinal  cancers, and 
the  strongly  suggestive  evidence  concerning  the  splitting  of  the 
certified  food  dye,  yellow  AB,  in  the  body  of  dogs  with  the  release 
of  free  beta-naphthylamine. 

Proposed  Co\n°se;-  The  suririving  dogs  will  be  kept  under  observation 
for  late  cancerous  reactions. 

Environmental  Approach; 

Since  human  observations  indicate  that  only  certain 
aromatic  amino  compounds  used  in  the  production  of  dyes  and  rubber  anti- 
oxidants (beta-naphthylamine,  alpha-naphthylamine,  benzidine,  U-amino- 
diphenyl)  and  only  one  finished  dye,  aviramine,  a  diphenylmethane  dye, 
may  produce  bladder  cancers,  while  observations  made  on  experimental 
animals  demonstrate  that  a  considerable  number  of  finished  dyes  being 
either  azobenzol  derivatives  and  triphenylmethane  dyes,  are  capable  of 
eliciting  cancers  under  proper  experimental  conditions,  an  exploratory 
examination  of  the  available  records  of  present  and  former  workers 
employed  in  the  manufacture  of  colored  smoke  ammunition  was  made.  In 
these  manufactures  several  "cr.rcinogenic"  dyes  are  used.  The  workers 
have  intense  and  prolonged  contact  with  them  by  all  physiologic  routes. 
The  death  certificates  of  a  ten  year  period  of  six  counties  from 
which  workers  of  one  of  the  arsenals  studied  were  recruited  were  ana- 
lyzed for  evidence  suggesting  a  special  liability  of  former  colored 
smoke  ammunition  workers  to  cancer. 
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Major  Findings : -  No  evidence  as  to  the  presence  of  a  special  lia- 
bility to  cancer  was  obtained  from  these  investiga- 
tions. However,  further  studies  are  indicated  because  an  inadequate 
latent  period  has  elapsed  so  far  for  showing  any  significant  cheinges 
In  the  cancer  rates  of  the  exposed  workers. 

Significance  to  Cancer  Research;-  Epidemiologic  studies  for  demon - 

strating  special  cancer  hazards  among  workers 
exposed  to  finished  dyes,  especially  those  used  also  for  food  colorings, 
is  of  great  significance  because  of  the  need  of  determining  the  value 
of  observations  made  with  such  dyes  on  experimental  animals  in  terms 
of  possible  human  hazards. 

Proposed  Course : -  It  is  suggested  that  further  Investigations  of  these 

and  other  similarly  exposed  worker  croups  be  con- 
ducted some  5  to  10  years  hence  when  a  sufficiently  long  prejaratory 
period  has  elapsed. 

PART  C.  Honors,  Awards  and  Publications. 

16.  Hueper,  W.  C,  Potential  Role  of  Non-Nutritive  Food  Addi- 

tives and  Contaminants  as  Environmental  Carcinogens. 
Arch.  Pathol.  62:218-2^+9,  I956. 

Hueper,  W.  C,  Examination  of  Health  Records  of  Workers  in 
Department  of  Defense  Munitions  Plants. 
For  Administrative  Use,  I956. 

Hueper,  W.  C,  Dietary  Factors  in  Carcinogenesis. 
J.  Am.  Dietet.  Assn.,  in  press. 

17.  Co-Chairman,  Symposium  on  Potential  Cancer  Hazards  From  Food 

Additives  and  Contaminants.  Sponsored  by  the 
International  Union  Against  Cancer.  Rome,  Italy, 
August  10  to  15,  1956. 

Member,  Sub -Committee,  Cancer  Hazards  from  Food  Additives. 

Food  Protection  Board,  National  Research  Cotincll. 
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SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTICai  (SEE  INSTRUCTIONS); 

Objectives;-  As  a  part  of  the  general  project  on  potential  cancer 

hazards  from  food  additives  and  contaminants  it  is  of 
interest  to  ascertain  whether  food  animals  living  in  industrially 
contaJBinated  waters  take  up  and  retain  carcinogenic  matter,  such 
as  polycyclic  aromatic  hydrocarbons  contained  in  ship  fuel  oil 
polluting  the  water  of  harbor  areas.  Oysters  obtained  from  such 
waters  were  chosen  as  test  objects  since  they  filter  water  through 
their  organism. 

Methods  Employed; -  Oysters  collected  from  polluted  waters  of 

Worfollc,  Virginia,  were  after  thorough  washing 
of  the  shells,  extracted  with  methanol.  The  methanol  extract  was 

(Use  reverse  and  additional  pages,  if  necessary) 
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fractionated  by  solvent  partition  and  saponification  The  noo- 
saponlfiable  fraction  thus  obtained  was  subjected  tc  ■•  Itiple  chra*. 
graphic  fractionation,  using  a  number  of  different  a>..-  rbents  aad  1 1:. 
oproent  methods  (cf.  project  A),  x  ;3  absorption  -Ctr,.  of  adeq[uaU'* 
purified  fractions  eire  compared  with  those  of  known  purified  polytn  ^• 
aromatic  hydrocarbons  for  identification. 

Major  Findings ;  -   The  bulk  of  the  non-saponifiable  matter  consiatf 

of  ostreasterol  and  red,  yellow,  and  green  plgKj, 
eind  other  not  identified  substances,  among  these  probably  highly  t.' 
kylated  hydrocarbons.  There  were  moreover,  small  amounts  of  ident: 
polynuclear  aromatic  hydrocarbons,  among  them  3;^-benzpyrDae,  3,"*-':.. 
fluoreinthene,  benzo(e  )pyrene,  chrysene,  pyrene,  and  benz(u)uxrthr»c«:. 

Significance  to  Ceincer  Research:-  The  observations  reported  demcns  ■ 

that  oysters  retain  appeirently  some  of  the  pel;, 
aromatic  hydroceirbons  including  carcinogenic  ones  when  they  filter 
through  their  bodies  water  contaminated  with  ship  fuel  oil  contal.-.-j 
such  chemicals.  Since  other  investigators  (Zechmeister;  Hueper  tn 
Ruchhoft)  have  recorded  findings  of  similar  nature,  the  present  cbi-w. 
tlons  add  to  the  evidence  indicating  the  possibility  of  cancer  h&u  U 
for  the  general  population  from  th3  consumption  of  drinking  water 
polluted  with  carcinogenic  industrial  wastes  or  from  eating  aoizaliot 
vegetables  grown  in  or  with  the  help  (irrigation)  of  such  waters. 

Proposed  Course : -   The  present  studies  on  this  psurticular  aspect 

environmental  cancer  hazards  have  been  teminat' 
for  the  time  being. 
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16.  Cahnmann,  H.  J.  and  Kuratsune,  M.,  Determination  of  Polynucle- 
Aromatic  Hydrocarbons  in  Oysters  Collected  in 
Polluted  Water. 
Analytical  Chemistry,  in  press. 
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9.  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
EISEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
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NO.(S)  IF  WITHIN  NIH). 

A  bioassay  concerning  the  possible  carcinogenicity  of  coffee  soots 
is  being  performed  by  Dr.  W.  C.  Hueper  in  this  Section. 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;-  It  is  a  well-known  fact  that  various  kinds  of  polycyclic 

aromatic  hydrocarbons  9,re  produced  in  the  process  of 
incomplete  combustion  or  severe  heat^iig  of  organic  substances.  The 
objective  of  this  investigation  is  i  o-'ietermine  whether  such  hydro- 
carbons, especially  those  with  carcinogenic  properties,  are  present 
in  roastad  coffees  and  coffee  soots. 

Methods  Employed;-  Two  different  kinds  of  coffee  soots  which  are 

residual  matter  deposited  in  a  coffee  roaster  were 
obtained  from  two  coffee  roasting  plants  in  Hew  Orleans  where  both  the 
direct  and  indirect  application  of  heat  from  a  gas  flame  are  em- 
ployed in  the  roasting  process.  In  the  first  experiment  200  gr.  of 

(Use  reverse  and  additional  pages,  if  necessary) 
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coffee  soot  by  the  indirect  roasting  was  extracted  with  benzene,  dl- 
chlororfithane,  and  ethanol.  The  extracts  obtained  wer^s  subjected  to 
E.ultiple  chromatographic  fractionations,  using  various  kinds  of  ad- 
sorbents and  developers.  Approximately  two  hundred  fractions  were 
obtained.  They  all  have  been  evaluated  spectrophotoiretrically,  namsly 
their  ultraviolet  absorption  spectra  were  taken  and  compared  with  those 
of  authentic  polycyciic  arorratic  hydrocarbons.  In  the  second  experlaent, 
one  kilogia;  of  coffee  soot  produced  by  the  direct  roasting  process 
was  extracted  WxoU  the  same  solvents  as  described  above  and  the  result- 
ing extract  was  fractionated  by  repeated  chromatographies.  About  one 
thousand  fractions  have  so  far  been  obtained  each  of  which  was  examined 
spectrophotometrically . 

Major  Findings : -   In  the  first  experiment  it  was  proven  that  chrysene,  . 

phenanthrene,  pyrene,  benz(a)anthracene,  and  pery- 
lene,  but  no  benzo(a)pyrene  existed  in  the  experimental  material.  In 
the  second  experiment,  however,  ten  polycyciic  aromatic  hydrocarbons 
have  been  identified  in  the  coffee  soot  used.  They  consist  of  phenan- 
threne, pyrene,  chrysene,  benz(a)anthracene,  f luoranthene,  perylene, 
benzo(ghi)  perylene,  benzo(e )pyTene,  benzo(k)f luoranthene  and  benzo(a)- 
pyrene.  The  approximate  contents  of  phenanthrene,  pyrene,  and  benzo(a]- 
pyrene  in  one  kilogram  of  the  soot  are  120,  230,  and  200  m-icrograms 
respectively.  A  rough  quantitative  estimation  of  the  other  compounds 
is  also  being  carried  out. 

Significance  to  the  program  of  the  Institute;-  Although  a  rather  small 

amount  of  benzo(a jpyrene  was  found  in  the  coffee 
soot  by  the  direct  roasting  process,  the  present  investigation  shews 
that  coffee  soots  m.ight  be  suspected  as  playing  a  possible  causal  role 
in  the  production  of  lung  and  stomach  cancers  among  workers  employed 
in  coffee  roasting  plants  as  well  as  among  rembers  of  the  general 
population  having  respiratory  contacts  with  the  effluents  of  such 
plants. 

Furthermiore,  the  fact  that  no  benzo(a)pyrrne  could 
be  found  in  the  coffee  soot  by  the  indirect  roasting  procei^  ..ay  pro- 
vide technologically  important  evidence  for  the  coffee  roasting  in- 
dustry concerning  carcinogenically  safer  roasting  methods.   However, 
an  unequivocal  conclusion  concerning  this  problem  awaits  a  more  ex- 
tensive investigation  on  the  coffee  soot  obtcinc-d  by  the  indirect 
roasting  process. 

Proposed  Course: -  It  seems  to  be  important  to  determine  definitely 

whether  soots  generated  by  the  two  roasting 
methods  differ  in  their  content  of  carcinogenic  chemicals.  An  ex- 
periment for  this  purpose  will  be  begun  in  the  near  future.  Further- 
more, the  coiiJi.ercial  roasted  coffee  and  coffee  beverages  also  should 
be  checked  fcr  their  content  of  polycyciic  aromatic  hydrocarbons, 
because  benzc(a)pyrene  and  some  other  polycyciic  hydrocarbons  are 
well  known  to  form  molecular  complexes  with  caffein  which  are  quite 
soluble  in  water. 
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),     IP  THIS  PROJECT  RESEMBLES,  CC»1PLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
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PROJECT  DESCRIPTICaj  (SEE  INSTRUCTIONS):   ' 

Objectivefif"&#g3l*g,  rapid  growth  in  factual  knowledge  on  the  actual  and 
potential  exogenous  causes  of  human  cancers  has  brought 
about  an  augmented  awareness  of  environmental  cancer  hazards  to  all 
specially  interested  parties,  such  as  members  of  the  medical  pro- 
fession, industrial  management,  labor  organization,  public  health 
agencies,  members  of  the  legal  profession,  birth  control  organiza- 
tions, agricultxoral  and  food  processing  agencies,  as  well  as  to  the 
general  public.  Environmental  cancer  hazards  and  cancers  have  become 
a  recognized  public  health  problem  of  distinct  stature.  The  many  and 
increasingly  frequent  inquiries  on  this  subject  made  by  intragovern- 
mental  and  extragovernmental,  public  and  private  parties  to  the 
Environmental  Cancer  Section  require  a  constant  collection  of  perti- 
nent data  from  the  literature  and  their  competent  interpretation  in 
(Use  reverse  and  additional  pages,  if  necessary) 


JJIRIAL  i.'C.  04\iJ*U209  ^  "e  ::  CalcOar  Year  I956 

the  lij:ht  of  the  old  accui,.u_i.'.ted  and  newly  acquired  knowledge. 

Methods  Sniployed:  -  An  attei.pt  is  made  to  assimilate  all  inf  ortatlca, 

published  and  unpublished,  dealing  directly  or 
indirectly  with  environn^entii  cancer  Eind  to  serve  thereby  as  an  inoff 
ciul  desiring  hous»  of  all  d:.ta  on  this  subject,  particularly  as  It 
concerns  the  Unit(?J  States. 

As  a  part  of  such  activities  frequent  contacts  are 
r aintaincd  with  representatives  of  the  Food  and  Drug  vdministratioo 
on  ratterc  of  mutual  interest.   In  the  role  of  a  consultajit  to  the 
Bureau  of  Employees'  CoF.pcnsation,  U.  S.  Department  of  Labor,  expert 
opinions  are  given  in  a  considerable  number  (total  of  15)  of  claims 
for  compenc.ition  advanced  by  civil  service  employees  and  foner  ner- 
b^rs  of  the  Armed  Forces  fcr  compensation  because  of  alle(5e..ly  occupc 
tional  service -connected  or  traumatic  cancers  and  related  lesions. 

As  a  member  of  the  Subcommittee  on  Cancer  Hazards  •ai 
Food  Additives,  Food  Protection  Board,  National  Research  Council,  anci? 
the  Chairman  of  the  Committee  en  Cancer  Prevention,  International  Ur.; 
.■^vgainst  Cancer,  the  activities  on  medico-legal  and  public  health  asp; 
of  environmental  cancers  have  c-cquired  a  national  as  well  as  inter- 
national character,  necessitating  the  attendance  of  periodically  helc 
as  well  as  special  meetings,  as  well  as  the  preparation  of  papers  fa 
oral  presentation  and  publication. 

Major  Findings : -  There  is  a  growing  appreciation  of  the  fact  that 
specific  environmental  agents  account  for  certain  types  and  numbers  c 
huran  cancers  affecting  various  organs  and  tissue,  Additional  circuii 
stantial  evidence,  moreover,  ir.akes  it  likely  that  known  and  still  un 
identified  environmental  agents  may  be  responsible  for  a  considerable 
portion  of  cancers .  Past  limited  experience  in  occupational  ceincers 
indicates  that  preventive  measures  may  play  in  the  future  an  importa: 
role  in  the  control  of  cancer  hazards  and  in  the  reduction  of  cancer 
incidence  rates,  if  adequate  funds,  facilities,  and  personnel  should 
beccm.e  available  for  such  a  tasl:.  The  existing  factual  knowledge  od 
environm.ental  causes  of  human  cancers  has  made  distinct  contribution; 
to  a  ircre  rational  and  competent  adjudication  of  litigations. 

Significance  for  Cancer  r'v:. arch: -Studies  on  environmental  cancer  ha: rd» 
and  cancers  help  to  destroy  the  still  widely  accepted  myth  that  the  'i;** 
of  hmian  cancers  is  unknown  and  thereby  help  to  place  oncology  en  a 
factually  and  etiologically  secure  basis.  This  development  will  lea/' 
a  clearer  identification  of  the  various  types  of  cancers  on  specific  ' 
logic  grounds  thereby  repeating  the  pattern  previously  established  i 
defining  the  different  infectious  diseases  as  separate  and  distinct 
disease  entities,   ouch  a  course  of  events  in  turn  would  provide  a  s -"^^ 
foundation  for  devising  etiology  specific  preventive,  diagnostic  and 
therapeutic  measures  and  thereby  aid  in  an  increasingly  effective  cc  ' 
of  cancer  hazards  and  their  cancerous  sequelae. 

Proposed  Course : -  It  is  proposed  to  continue  the  past  educational  a 
medicolegal  activities  by  ti.e  methods  outlined. 
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PART  C.  Honors,  Awards  and  Publications 

16.     Hueper,  W.  C,  Causal  and  Preventive  Aspects  of  Environ- 
mental Cancer.  Minnesota  Med.  39 '5-11  and  22, 
1956. 

Hueper,  W.  C,  Occupational  Cancer  Hazards.  Workiners's 
Compensation  Problems,  195^.  U.  S.  Dept.  Labor 
Bull.  180,  1956,  p.  126. Ihk. 

Hueper,  W.  C,  Army  Personnel  "Gassed"  During  World  War  I. 
J.A.M.A.  161 :  1601^,  1956. 

Hueper,  W.  C,  Pathogenesis  of  Atherosclerosis.  Am.  J. 
Clin.  Pathol.  26:559-578,  195^. 

Hueper,  W.  C,  Prevention  of  Cancer,  in  dna  ed.  of  Treat- 
ment of  Cancnr  and  Allied  Diseosos,  Editors,  Pack 
Ariel.  PubD^shers:-  Hoeber -Harper,  New  York. 

Hueper,  W.  C,  Environmental  Cancer,  in  2nd  ed.  Physio- 
pathology  of  Cancer,  Editors,  Hombin-ger  and  Fishman, 
Publishers:-  Hoeber -Harper,  New  York,  in  press. 

Hueper,  W.  C,  Environmental  Factors  in  the  Production  of 
Huiijan  Cancer,  in  Cancer,  Editors:-  Lci-d  Horder  and 
R.  W.  Raven,  Publishers:-  JJubterwortli's,  London, 
England,  in  press. 

Hueper,  W.  C,  Environmental  Cancer  Hazards,  a  Problem  of 
j  Community  Health,  J.  South.  Med.  Assoc,  in  press. 

Hueper,  W.  C,  Medicolegal  Aspects  of  Cancer  in  Medicolegal 
Problems  for  Lawyers,  Editor:  Marshall  Houts, 
Publisher:-  C.  C.  Thomas,  Springfield,  111.,  in  press. 

Hueper,  W.  C,  Medicolegal  Aspects  of  Environmental  Cancers. 
Workmen's  Compensation  Problems.  U.  S.  Dept.  Labor, 
in  press. 

addresses  B^ore  Scientific  Societies  Given  by  Invitation: 

1.  January  2k,   1956:  Address  before  The  New  York  Heart  Association, 
f         Scientific  Session,  New  York  Acadeiny  of  Medicine,  by 
invitation  of  Dr.  J.  Murray  Steel,  Chairman.  Title: 
"The  Pathogenesis  of  Atherosclerosis." 

|2.  February  2k,   I956:  Address  before  the  Metropolitan -Long  Island 
Sub-Section  of  the  American  Chemical  Society,  Brooklyn, 
New  York.  Title:-  "Chemical  and  Health  Aspects  of 
Industrial  Cancer  Hazards."   By  invitation  of  Dr.  F.  A. 
Hochstein  of  Chas.  Pfizer  &  Co.,  Inc.,  New  York. 
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3.  March  I5,  I956:  Guest  lecture  to  medical  officers,  Military 

Preventive  Medicine  Course  at  Walter  Reed  Army  Medical 
Center.  Title:  "Industrial  Cancer".   By  invitation  of 
Col.  C.  H.  Moseley,  MC,  Director. 

h.     April  13,  1956:  Lecture  to  graduate  students,  Yale  University 
Medical  school.  New  Haven,  by  invitation  of  Dr.  I.  V. 
HlBcock,  Chairman.  Title:  "Environmental  Carcinogens". 

5-  April  15,  1956:  Presentation  at  the  Annual  Meeting  of  the 

Americem  Association  for  Cancer  Reseeurch,  Atlantic  City, 
New  Jersey.  Title:  "Polyvinyl  Pyrrolidone,  A  Canceri- 
genic  Agent  for  Rats." 

6.  May  22,  1956:  Participated  in  a  Pstnel  on  "Environmental  Car- 

cinogens in  Pulmonary  Disease",  Hotel  Statler,  New  York 
City,  at  the  Joint  Annual  Meeting  of  the  National  Tuber- 
culosis Association  and  American  Trudeau  Society.  By 
invitation  of  Dr.  Theodore  L.  Badger,  Moderator. 

7.  May  2k,    1956:  Lecture  to  Pharmacology  Class  of  the  Jefferson 

Medical  College,  by  invitation  of  Professor  J.  M.  Coon, 
Department  of  Pharmacology.  Title:  "Occupational 
Chemical  Cetrcinogens." 

8.  June  26,  1956:  Presentation  at  the  Seventh  Annual  Health 

Commissioners  Institute,  sponsored  by  the  Ohio  Department 
of  Health,  Granville  Inn,  Granville,  Ohio.  By  invitation 
of  Mr.  L.  B.  Fosdick,  Principal  Industrial  Hygiene 
Engineer,  Ohio  Depgirtment  of  Health.  Title:  "The  Sig- 
nificance of  Industrial  Cancer  to  Local  Health  Depart- 
Bients . " 

9.  September  I8,  1956:  Address  before  the  Field  Investigators' 

Conference  held  at  NIH.  Title  of  Address:-  "Environ- 
mental Cancers."  Sponsored  by  FIDB,  NCI. 

10.  August  30,  1956:-  Addressed  the  Gordon  Research  Conference, 

Session  on  Environmental  Cancer.  By  invitation  of  Dr. 
Harry  S.  N.  Greene,  Chairman.  Title:-  "The  Role  of 
Environmental  Agents  in  Human  Carcinogenesis."  , 

11.  October  11,  1956:  Address  at  the  39th  Annual  Meeting  of  The 

American  Dietetic  association,  Milwaukee,  Wisconsin, 
Milwaukee  Auditorium.  Title:-  "Dietary  Factors  in 
Carcinogenesis. ' 

12.  November  13,  I956:-  Paper  presented  at  Session  on  Air  FolljtttloB 

Engineering  and  Sanitation  Section  of  the  American  Public 
Health  Association,  Atlantic  City,  N.  J.  Title: -"The 
Role  of  Occupational  &  Environmental  Air  Pollutants  in 
the  Production  of  Respiratory  Cancers."  By  invitation 
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of  Mr.  C.  I.  Sterling,  Secretary,  Engineering  and 
Sanitation  Section,  AFHA, 

13.  December  ^,   195^:  Addressed  the  Annual  Convention  of  the 

International  Association  of  Industrial  Accident  Boards 
and  Commissions  on  the  subject,  "Medicolegal  Aspects  of 
Environmental  Cancers",  held  in  Charleston,  S.  C.  By- 
invitation  of  Mr.  James  J.  Reid,  President,  lAIABC. 

Ik.     November  I5,  1956:  Presented  address  before  the  Section  on  Indus- 
trial Medicine  and  Surgery,  Golden  Anniversary  Meeting 
of  the  Southern  Medical  Association,  Sheraton-Park  Hotel, 
Washington,  D.  C.  by  invitation  of  Dr.  R.  Leon  Bourland, 
Secretary  of  the  Association.  Title:-  "Environmental 
Cancer  Hazards :  A  Problem  of  Community  Health" .  Discussant 
Dr.  Seward  E.  Miller,  University  of  Michigan. 

17.  Specialist  in  Preventive  Medicine,  Founders  Group,  Board  of  Avia- 
tion, Occupational  and  Preventive  Medicine. 

Member,  Subcommittee,  Potential  Cancer  Hazards  from  Food  Addi- 
tives, Food  Protection  Board,  National  Research  Council. 

Co-Chairman,  Symposium  on  Potential  Cancer  Hazards  from  Non -Nutri- 
tive Food  Additives  and  Contaminants.  International  Union 
Against  Cancer,  Rome,  Italy,  August  IO-I5,  I956. 
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Studiefj  on  Occupational  and  Environinental  Respiratory  Cancer  Hazards 
Caused  by  the  Inlialation  of  CarlDonaceous  Air  Pollutants  (Coal  Tar, 
Petroleum  Asphalt.,  Cutting  Oil,  Coffee  Roast  Soot) 
PROJECT  TITLE 

W.  C.  Hueper  


PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
SLSEWHBRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
30NNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
JO.(S)  IF  WITHIN  NIH). 


•ROJECT  DESCRIPTION  (SEE  INSTRUCTIONS)? 

Objectives ;  -  The  alarming  rise  of  Iving  cancers  during  recent  decades 

has  directed  attention  to  combustion  and  oxidation 
products  of  various  types  of  carbonaceous  matter  (coal  soot,  coal  tar, 
pitch,  carbon  blacks,  petroleum  asphalt,  cutting  oils,  diesel  and 

jline  5i;gine  exhausts,  tarry  furnes  from  tobacco  products,  sooty 
materials  from  coffee  roasting,  oxidation  and  polym.erization  products 
of  volatilized  gasoline )  which  pollute  to  an  increasing  degree  the 
occupational  and  general  human  envirorjnent.  The  study  of  coal  tar 
nd  petroleum  asphalt  (roofing,  road)  fumes,  cutting  oil  fogs,  and 
[poffee  roast  soot  are  important  occupational  respiratory  carcinogens 
hich  have  attracted  little  attention  by  other  investigators.  Coffee 
oast  soot  also  may  play  a  significant  role  in  accounting  for  the 
stcn3.shingly  high  Inng  and  larynx  cancer  Forl-^ldity  and  m^ortality 
(Use  reverse  and  additional  pages,  if  necessary) 
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rates  in  New  Orleans  where  coffee  roasting  plants  and  air  pollution 
caused  by  their  effluents  are  environmentally  unique  features. 

a)  Coke  oven  tai-  and  petroleum  asphalt; 

Methods  Elmployed:  -  Coke  oven,  coal  tcir  and  petroleum  roofing  asphalt  ar 
heated  by  an  electric  device  within  exposure  chanbe 
to  275°C.  to  320°C.,  respectively,  Large  amounts  of  fumes  are  thereby 
given  off  by  these  materials.  The' 'tempera tiore  within  the  chambers  is 
kept  at  76°  to  78°  F.  with  the  help  of  cold  air  delivered  into  the  cha 
bcrs  from  an  air-conditioner.  Rats  and  guinea  pigs  are  used  &b  experl 
mental  animals  which  are  exposed  5  days  a  week  for  about  6-7  hours 
each  day. 

The  carcinogenic  potency  of  the  materials  used  !• 
determined  by  the  repeated  cutaneous  application  of  the  coal  tar  and 
petroleum  asphalt  to  C57  black  mice  and  by  the  intramuscular  injection 
of  a  filter  extract  obtained  from  materials  which  have  passed  the  expc  r 
chambers  and  have  been  retained  in  a  fiber  glass  filter.  Four  petrole 
asphalts  used  for  road  paving  purposes  and  obtained  from  oils  of  Venez  .. 
Oklahoma,  California,  and  Mississippi  (furnished  by  the  U.  S.  Bureau  c 
Road  Construction,  Alexandria,  Virginia)  moreover  are  being  tested  by 
repeated  cutaneous  administration  on  C57  black  mice  and  Dutch  rabbits, 
as  well  as  by  intramuscular  injection  in  mice  in  a  tricaprylin  sus- 
pension. 

Majcr  Findings;-  All  mice  surviving  more  than  six  months  the  cutanec 
application  of  coal  tar  had  papillomas  or  carcinoea 
All  mice  surviving  for  the  same  period  the  intramuscular  injection  of 
coal  tar  filter  extract  developed  sarcomas  at  the  site  of  administratl 
{h'J  mice  out  of  100).  Guinea  pigs  exposed  to  coal  tax  fumes  died  with 
6  months  of  the  start  of  the  experiment  without  showing  any  neoplastic 
reactions.  Bethesda  black  rats  receiving  identical  treatment  -25  of 
which  having  been  exposed  for  17  months,  while  U8  of  which  have  been 
exposed  so  far  for  11  months -showed  among  35  dead  ones,  one  anaplastic 
carcinoma  of  the  lung,  one  ovarian  tumor,  and  one  abdominal  neoplasn. 

The  mice  painted  with  the  roofing  asphalt  have  deve 
oped  so  far  only  loss  of  hair  and  dry,  scaly  skin,  in  addition  to 
lymphomas  of  the  mediastinum  in  two  mice.  The  experiments  with  the  va; - 
ous  road  asphalts  on  idee  and  rabbits  are  only  k   months  old  and  neopla^ 
tic  reactions  therefore  cannot  be  expected  at  this  early  date.  Of  sir - 
five  rats  exposed  to  petroleum  asphalt  fumes  for  a  maximal  period  of  1' 
months,  twelve  have  died.  Two  of  them  had  tumors  ( adenof ibrooia  of  breai, 
sarcoma  of  abdominal  lymph  nodes). 

Significance  for  Cancer  Research  ;-Signific£mt  progress  in  our  knowledgi 

of  the  causes  of  human  lung  cancer 
depend  to  some  extent  on  our  ability  to  produce  bronchiogenic  carcin- 
omas in  experimental  animals  identical  in  topographical  distributlai 
and  histologic  types  with  those  found  in  man  by  the  use  of  environiaenti 
agents  suspected  of  exerting  such  an  action  on  man.  Although  the  ob- 
servations made  on  mice  exposed  by  the  cutaneous  and  subcutaneous 
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routes  to  coal  tar  and  coal  tar  filtrate,  respectively,  leave  no  doubt 
as  to  the  carcinogenic  potency  of  the  fiomes  inhaled  by  rats,  so  far 
only  a  single  bronchiogenic  carcinoma  has  been  observed. 

Proposed  Course:-  The  experiments  on  mice  have  been  terminated.  Those 
"'~~~~~~'~~~~~"   on  rats  will  be  continued  for  about  another  year 
so  as  to  have  adequate  exposure  and  latent  periods.  Continued  assis- 
tance will  be  given  also  to  the  investigation  of  Dr.  John  H.  Waite  by 
supplying  the  various  carcinogenic  materials  (dlesel  engine  soot, 
tobacco  tar,  3 A -^s^^zpyrene -cholesterol  pellets)  for  implantation  in 
bronchial  pouches  in  dogs  and  by  contributing  pathologic  observations 
on  the  tissues  removed  from  these  animals. 

b)  Cutting  Oils 

Methods  Employed;-  Cutting  oil,  representing  a  mixture  of  paraffin  oil 
~*~'~~~~~~~~~~'   with  lard,  is  injected  as  a  fog  into  the  exposure 
feJiaaiber  by  a  jet  operated  with  compressed  air  and  identical  with  jets 
ettployed  in  industry  for  the  application  of  cutting  oils.  Bethesda 
black  rats  and  guinea  pigs  are  exposed  to  this  fog  for  about  12  hours 
five  times  a  week.  The  paraffin  oil  fraction  of  the  cutting  oil  is, 
moreover,  painted  on  the  skin  of  mice  as  well  as  intramuscularly 
injected . 

Ifeijor  Findings;-   One  hundred  mice  intramuscularly  injected  and 

observed  for  a  maximal  period  of  20  months  have  not 
developed  any  tumors  of  the  skin  or  any  other  organ.  Of  fifty  mice 
painted  with  this  fraction, two  of  the  forty  dead  ones  exhibited  tumors, 
one  involving  the  skin,  the  otiiar  affecting  the  kidney.  None  of  the 
30  guinea  pigs  which  inhaled  the  oil  mist  and  died  within  12  months 
from  the  start  of  the  experiment,  showed  any  tumors.  Among  the  h6  dead 
rats  of  the  total  of  60  rats  used  and  observed  so  far  for  a  period  of 
19  to  20  months,  only  one  had  a  tijmor  which  involved  an  ovary. 

Significance  to  Cancer  Resaarch;-  Recent  observations  indicate  that 

workers  eiiposed  to  certain  cutting  oils  may  develop 
cancer  of  the  skin  and  lung.  It  is  unlikely,  however,  that  all  cutting 
oils  used  are  carcinogenic  because  of  its  content  of  mineral  oil  or  on 
accoixnt  of  the  addition  of  a  preservative  made  from  coal  tar. 

Proposed  Course; -  If  this  particular  sample  of  cutting  oil  should  give 
negative  results  when  tested  by  respiratory,  cutane- 
ous and  subcutaneous  routes,  it  is  planned  to  repeat  the  experiiient 
vith  a  commercial  cutting  oil  of  high  fluorescence. 

c)  Coffee  Roast  Soot 

j  Methods  Employed;-  Two  types  of  coffee  roast  soot  were  obtained  from 
j  coffee  roasting  plants  in  New  Orleans  through  the 

j  cooperation  of  the  Sanitaiy  Engineering  Center,  Cincinnati,  Ohio.  One 
j  came  from  smoke  stacks  of  plants  vising  an  indirect  method  of  roasting; 
I.e.,  a  gas  flame  heated  the  outside  of  a  rotating  metal  drvun  containing 
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the  coffee  beems;  while  the  other  soot  was  recovered  from  a  direct 
roasting  process;  i.e.,  a  gas  Jet  introduced  into  the  inside  of  a 
rotating  drum  provides  the  roasting  heat.  The  soot  is  pulverized  to 
proper  particle  size  in  a  icicropulverizer  cooled  by  a  dry  ice  pack. 
This  finely  powdered  material  is  agitated  in  a  flask  by  a  hammer  oper 
ated  by  an  electric  motor  and  the  dust  cloud  formed  is  blown  into  the 
exposure  chamber.  Bethesda  black  rats  and  giJinea  pigs  are  used  as 
experimental  animals.  About  130  to  150  grai.^  of  soot  are  used  daily. 

Cr  'fee  roast  of  the  indirect  production  method  is 
used  for  a  bioassay  on  mice  and  rats.  C57  black  mice  are  painted  wit 
an  acetone  extract  of  the  soot  eind  are  intramuscularly  injected  with 
it.  The  high  toxicity  of  the  soot  prevents  the  direct  intramusculair 
introduction  into  mice,  although  rats  tolerated  eidequate  amounts.  Rat 
a  Isc  were  injected  intramuscularly  with  an  acetone  extract  of  the 
coffee  roast  soot. 

Major  Findings ; -   There  were  no  tumors  in  two  guinea  pigs  which  have 

died  so  far,  of  the  25  animals  exposed  to  soot  by 
inhalation.  In  the  I9  dead  rats  of  the  60  rats  employed  in  the  in- 
halation experiment  for  I8  months,  6  had  tumors,  none  involving  the 
lung  (2  tumors  of  the  abdominal  lymph  nodes,  2  liver  tiimors,  1  ovaria 
tumor,  one  tumor  at  the  base  of  the  external  ear). 

Mice  painted  or  injected  with  the  acetone  extract 
have  so  far  not  shown  any  tumors.  Of  the  30  rats  Injected  with  the 
extract  I8  months  ago,  nine  (9)  have  died  without  having  tumors  of 
any  kind,  although  tumors  are  present  in  four  surviving  rats.   Lne 
is  present  at  the  site  of  administration,  two  are  of  the  intra-ab- 
dominal variety,  and  a  fourth  is  evidently  a  subcutaneous  tumor  of 
the  breast. 

llo  tumors  have  been  observed  among  the  30  rats 
receiving  intramuscular  Implants  with  coffee  roast  soot  in  tricapryliJ 
some  18  months  ago. 

Significance  to  Cancer  Resesjrch;-  The  observations  so  far  meide  with 

coffee  roast  soot  of  the  indirect  process  are 
essentially  negative .  This  result  is  in  agreement  with  the  observa- 
tion of  Dr.  Kuratsune  as  to  the  absence  of  3^^-henzpyrene  from  this 
peirticular  type  of  soot.  Experiments  recently  have  been  started 
using  the  soot  related  to  the  direct  method  of  roasting  which  Dr. 
Kuratsune  found  to  contain  3>^-henzpyrene  and  related  polycyclic 
aromatic  hydrocarbons.  Depending  on  the  outcome  of  such  experiments, 
it  may  perhaps  be  possible  to  determine  the  relative  merits  of  the 
two  roasting  methods  concerning  the  production  of  carcinogenic  aro- 
matic hydrocarbons  and  the  possible  cancer  hazards  to  the  producers 
and  consumers  of  roasted  coffee. 

Proposed  Course:-  The  present  experiments  using  both  types  of  soot 
will  be  continued  until  observations  are  avail- 
able from  which  valid  conclusions  may  be  drawn. 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS ) : 

Objectives : -  A  successful  and  efficient  chromatographic  resolution 

of  a  complex  hydrocarbon  mixture  depends  largely  on  the 
proper  choice  of  the  adsorbent  and  elution  method  used.  In  order  to 
aake  a  rational  experimental  approach  in  future  investigations,  it 
Was  necesS5a*y  to  evaluate  a  number  of  adsorbents  and  elution  methods. 

Methods  Employed : -Test  substances  (either  benzo(a)p3T:ene  or  binary 

mixtures  of  hydrocarbons )  were  chromatographed  under 
various  ccmditions,  and  the  chromatographic  behavior  of  the  test  sub- 
stance under  these  conditions  was  studied.  In  a  first  series  of 
experiments  a  large  number  of  adsorbents  were  compared  with  each  other 
under  othei^g^  identical  coiiditions.  In  a  second  series  of  experiments 
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a  comparative  study  of  two  different  elution  methods  was  made  with  a 

given  solute .  In  a  third  series  of  experiments  the  influence  of  a 

gradual  and  controlled  deactivation  of  activated  alumina  as  well  as 

of  silica  gel  on  the  chromatographic  behavior  of  the  solute  was 

recorded.  In  a  fourth  series  of  experiments  the  influence  of  the 

activation  temperature  on  the  performance  of  silica  gel  as  an  Eid- 

sorbent  was  investigated.  In  all  series  the  behavior  of  the  solute 

(width,  sharpness,  rate  of  movement,  etc.  of  the  chromatographic  . 

zones,  ■Irreversible  adsorption  of  the  solute,  degree  of  separation 

of  a  solute  ji-'xture,  etc.)  was  recorded. 

1 
Major  Findings : -Different  brands  of  activated  alumina  behave  very 
differently.  One  breind  app'^ars  to  be  particularly  well  suited  for 
the  separation  of  polynucle<-r  aromatic  hydrocarbons.  This  is  an  alka- 
line fine  grained  material.  Alkaline  aluminas  give  narrower  and 
sharper  chromatocT'aphic  hydrocarbon  zones  than  acid  or  neutral 
aluminas.  It  wcu  .d  be  desirable  to  use  a  still  finer  grained  alumina 
than  the  one  at  hcoid  if  chromatographic  separations  are  to  be  performed      '., 
on  a  microscale .  Silica  gel  (where  also  the  finer  grain  sizes  are  more 
effective  than  the  coarser  ones )  is  superior  to  activated  alumina  in 
many  instances.  Other  adsorbents  tried  seem  to  be  less  effective  than 
alumina  or  silica  gel  although  the  limited  number  of  experiments  per- 
formed do  not  permit  to  draw  final  conclusions.  The  use  of  partly 
deactivated  alumina  or  silica  gel  (obtained  through  controlled  deacti- 
vation with  water)  offers  in  many  instances  considerable  advantages 
over  the  use  of  fully  activated  adsorbents.  Heating  to  500°C.  (as  \ 

frequently  recommended)  transforms  silica  gel  into  a  very  !•:  -^  ad- 
sorbent, no  matter  whether  the  heated  silica  gel  is  used  as  auch  or 
after  partial  deactivation.  Activation  at  I50  -  200OC.  yields  an 
excellent  adsorbent. 

Significance  to  Cancer  Research:-  Most  analytical  investigations  of  t 

carcinogens  of  the  polynuclear  aromatic  type  present  in  complex  mix- 
tures are  based  on  chromatographic  procedures.  It  is,  therefore, 
important  to  study  the  optimal  conditions  for  such  chromatographic 
fractionations,  particularly  when  trace  amounts  of  carcinogens  are  to        3 
detected  (cf.  project  B).  No  comprehensive  comparative  studies  of  { 

this  sort  have  yet  been  published  in  the  field  of  polynuclear  euromatic       \ 
hydrocarbons.  The  preliminary  results  obtained  so  far  have  already         1 
been  of  considerable  help  in  various  investigations  in  our  laboratory. 
Particularly  the  use  of  partly  deactivated  silica  gel  permitted  separa- 
tions which  were  hardly  possible  with  other  adsorbents. 

Proposed  Course  :~  The  experiments  have  been  terminated  eind  a  report 
to  be  published  has  been  prepared. 
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li  Comparative  Pathology  Section    5.  ———»—— 

!  SECTZ^  OR  SERVICE  LOCATION  (IF  OTHER  THAN  HEl^i^Aj 

(■  A  pathological  study  of  diseases  in  laboratory,  domestic  and  caged  wild 
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Dr«  Anton  M.  Allen 
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91  IF  TBIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
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PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;  To  be  well  informed  through  experience,  concerning  the  histo- 
pathologic  characteristics  of  these  tissues,  to  plan  experiments 
and/or  cooperate  with  other  scientists  in  the  interpretation  of  such 
data.  Data  obtained  from  disease  studies  in  the  animal  colonies  are 
of  prime  importance  in  planning  disease  control  procedures  used  in 
these  areas o 

Methods  employed;  A  continuing  survey  of  the  histopathological  characteris- 
tics  of  tumors  in  domestic  and  wild  animals  is  made  by  obtaining  these 
tissues  from  the  National  Zoological  Park,  from  the  NIH  Animal  Colony, 
and  from  practicing  veterinarians  throughout  the  U.S.A.  Through  con- 
tacts with  scientists  in  the  Cancer  Institute,  special  interest  fields 
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are  selected  and  experiments  are  planned  with  these  scientists  so 
that  maximum  benefit  may  be  obtained  from  the  experimental  materiaj 
for  pathological  evaluationr 

Major  findings:  A  pathologic  study  was  perfomied  on  monkeys  which  died 
of  natural  causes  (or  had  to  be  killed)  in  the  NIH  monkey  condi- 
tioning colony  during  1955-195^. 

1011  monkeys  were  received  from  the  colony  for  pathological 
examination.  3U2  of  the  animals  were  discarded  because  t he  carcas- 
ses were  autolyzed.  The  remaining  669  monkeys  were  autopsied  for 
the  purpose  of  establishing  disease  incidence,  and  finding  the 
primary  causes  of  deaths  within  the  colony o 

A  summary  of  the  autopsy  findings  indicates  that  t  he  majority 
of  the  monkeys  died  of  infectious  intestinal  inflammations  and 
complications.  Shigella  and  Salmonella  spp.  were  found  to  be 
important  etiological  agents.  Fecal  cultures  from  177  monkeys 
yielded  lU.l^  Salmonella  isolations  and  6.2^  Shigella  isolations. 
Intestinal  parasite  inlestations  were  found  frequently,  but  were 
not  considered  to  be  of  major  pathological  significance.  The  most 
predominant  intestinal  parasites  found  were  Strongyloidee  and 
Esophagostomum  spp.  Occasionally,  Streptopharagus ,  Physoloptera, 
Bertiella,  and  trichostrongylus  helminths  were  found"  Intestinal 
trematodlasis,  (Gastrodiscoides  hominis ) ,   was  observed  on  two 
occasions.  Parasites  involving  other  body  parts  included  skin 
lice,  lung  mites,  Echinococcus,  Tetratheriduim,  and  Sarcosporidia. 

All  of  the  colony  monkeys  that  reacted  to  tuberculosis  skin 
tests,  and  their  cagemates,  were  euthanized  and  autopsied,  T.B. 
reactors  represented  133  of  the  first  856  monkeys  received  for 
examination  (l5,5^). 

Pneumonia,  other  than  T.B.,  was  observed  often  but  in  most 
instances  was  considered  to  be  a  complication  of  prolonged  intes- 
tinal inflammations. 

No  malignant  neoplasms  were  observed.  20  gastric  papillomas  ; 
were  lound,  five  in  rhesus  monkeys  aad  15  in  cynomolgus  monkeys. 
The  growths  consisted  primarily  of  mucosal  hyperplasia  with 
frequent  mucosal  down  growths  and  multiple  cysts  in  the  submucosa. 
The  papillomas  were  produced  by  host  reaction  to  infestation  with 
nematodes  (Nochtia  nochti),  in  the  mucosa,  which  in  most  cases 
were  demonstrable  in  the  tissue  sections. 
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Occasional  autopsies  have  been  performed  on  animals  which 
were  being  used  in  various  laboratories  in  experimental  projects* 
The  resiilts  of  these  autopsies  have  proved  helpful  to  the  scien= 
tists  involved.  For  example,  on  three  occasions,  deaths  in  eX"= 
perimental  dogs  were  found  to  be  caused  by  pulmonary  embolism  and 
myocardial  infarction  following  surgery.  Canine  distemper  was 
suspected  to  be  the  cause  of  death  before  autopsy.  One  case  of 
scurvy  and  two  cases  of  rickets  were  found  in  primates  that  died 
undergoing  experimentation  in  laboratories. 

Significance  to  Cancer  Researcht  A  broad  background  of  knowledge  of  the 
histologic  characteristics  of  tissues  from  experimental  animals  is 
used  to  interpret  data,  and  also  to  assist  scientists  not  having 
specialized  training  to  analyze  this  aspect  of  their  results » 

Proposed  course  of  project;  Continuation, 
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2.  National  Cancer  Institute 3,  Office  of  the  Associate  Director 

INSTITUTE  61^  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1(,^  Comparative  Pathology  Section     5,  — — =— — . 

SECTION  OR  SERVICE  LOCATION  (IP  OTHER  THAN  BEmESDA/ 

g  A  study  of  the  naturally  occurring  diseases  of  laboratory  animals 
PROJECT  TITLE 


7. 


Dr.  Robert  T,  Kaberraann 


PRINCIPAL  INVESTIGATOR 
Mr,  Fletcher  P,  'Williams,  Jr., 
OOHER  INVESTIGATORS 


9.  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 

This  project  does  not  resemble  any  other  project  in  the  Public  Health. 
Service c 


iO.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;  The  objectives  of  the  project  are  to  develop  healthy, 
"   vigorous,  "disease-free"  animals  for  research  workers  at  the  N.I.H.j 
I       conduct  research  work  on  bacterial,  viral,  mycotic,  neoplastic, 
I       degenerative,  and  parasitic  diseases  to  enable  investigators  to 

distinguish  between  the  pathology  produced  experimentally  from  that 
produced  by  the  naturally  occurring  diseases  in  N.I.H.  animals j  to 
1       develop  effective  methods  for  the  control  o  •  prevention  of  these 
diseases]  and  to  develop  technics  for  the  early  recognition  of  an 
outbreak  of  oxsease  in  the  animal  colonies. 


(Use  reverse  and  additional  pages,  if  necessary) 
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Methods  employed:   (1)  Various  chemical  substances  are  painted  on  the 
Floor,  cages,  and  racks  in  animal  rooms  to  detemiine  the  efficacy 
of  the  chemicals  to  control  vermin.   (2)  Various  chemical  sub- 
stances are  dusted  on  infected  laboratory  animals  to  determine  the 
efficacy  of  the  chemicals  to  control  external  parasites,  (3)  Var- 
ious chemical  substances  are  admixed  in  ground  animal  feeds  to 
determine  the  efficacy  of  the  chemicals  in  the  control  of  internal 
parasites,   (h)  Various  chemical  substances  are  admixed  in  ground 
animal  feeds  to  determine  the  efficacy  of  the  chemicals  in  the 
treatment  and  control  of  diseases  of  laboratory  animals,   (5)  Var- 
ious methods  of  sanitation  and  of  the  care  of  laboratory  animals 
are  employed  to  determine  the  efficacy  of  these  methods  for  con- 
trolling diseases,   (6)  Various  methods  and  media  for  the  isola- 
tion of  the  cause  of  disease  are  used  to  determine  efficacy  of 
methods  for  the  isolation  of  organisms.   (7)  Daily  inspections 
of  animals  are  conducted  by  attendants  to  remove  sick  and  un- 
healthy animals  so  that  the  sources  of  infection  are  removed  and 
a  healthier  colony  of  laboratory  animals  is  obtainedo   (8)  Daily 
parasitic,  bacteriologic,  and  histopathologic  examinations  are 
made  of  sick,  unhealthy,  and  aged  animals  to  determine  the  inci- 
dence of  diseases  and  to  detect  any  new  disease  or  spread  of 
disease  in  the  animal  colonies. 

Major  findings:  During  the  past  year  the  following  discoveries  of 
interest  have  been  made  (1)  Stylomycin  and  the  Piperazine 
compounds  have  been  found  effective  for  the  removal  of  pinworms 
from  mice  and  rats  when  offered  in  the  drinking  water;  (2)  the 
daily  consumption  of  Chlortetracycline  and  Sulfamerazine  in  the 
feed  has  markedly  reduced  the  incidence  of  middle  ear  infection 
and  respiratory  infection  in  mature  ratsj  (3)  the  rabbits  in  the 
production  section  have  remained  free  of  coccidiosis,  since  their 
treatment  of  Sulfaguanadine  in  the  drinking  water  in  19555  ^Jid 
(h)   salivary  gland  disease  has  been  found  in  N.I.H,  and  Hartley 
guinea  pigs  but  absent  in  family  2  and  13  of  the  inbred  strain  of 
guinea  pigs. 

Significance  to  Cancer  Research;  The  development  of  healthier  labora- 
tory  aniJnals  so  that  the  experimental  results  are  more  reliable, 
that  less  animals  are  needed  to  obtain  dependable  experimental 
results,  and  that  the  cost  of  conducting  experiments  is  reduced. 

Proposed  Course  of  Project:  A  considerable  portion  of  the  next  cal- 
endar  year  will  be  devoted  to  the  elimination  of  pinworms  from 
mice  and  rats  from  the  animal  colony,  to  the  treatment  and  con- 
trol of  middle  ear  and  respiratory  infection  in  rats,  to  the 
cause  treatment  and  control  of  pregnancy  disease  in  guinea  pigfl» 
and  to  determine  the  relationship  of  pregnancy  disease  to  sali- 
vary gland  disease,  and  to  determine  the  efficacy  drug  in  the 
treatment  of  snuffles  in  rabbits. 
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Helminth  Sec,  1956,  23s  1. 

Kilham,  L»  R.|  Habermann,  Robert  T,s  Herman,  Carlton  M*  Jaundice 
and  bilirvbinemia  as  manifestations  of  canine  distemper  in  raccoons 
and  ferrets.  J.  Vet,  Res,  1956,  17,  po  62o 

Habermann,  Robert  T.j  Williams,  Jr,  Fletcher  P,  Metastatic' 
micrococcus  infection  (BotryoiiQrcosis)  in  a  cat,  J.  Am,  Vet,  Med« 
Assn.  1956,  129s  1,  30=33o 

Sokoloff,  Leonj  Habermann,  Robert  T»  Idiopathic  necrosis  of  bone 
in  laboratory  mice.  Presented  at  Annual  Meeting  of  the  Am,  Soc, 
Exp.  Path.  1956, 

Herman,  Carlton  M.j  Habermann,  Robert  T.  Eurytrema  procyonis  in  the 
pancreas  of  the  raccoon  and  fox.  J,  Parasit.  19I?6. 

Habermann,  Robert  T.|  Williams,  Jr,  Fletcher  P.?  Fite,  George  L. 
Characteristic  inclusion  bodies  in  viral  diseases  of  man,  animals 
and  birds.  Am,  Exhibit.  U.  S,  Dept,  of  H»Eo&.W»  1956. 

Williams,  Jr,  Fletcher  P. j  Habermann,  Robert  T,  An  evaluation  of 
the  efficacy  of  Stylomycin  Phenothiazine,  Cadmium  Anthranilate  and  ' 
the  Piperazine  compounds  for  the  removal  of  oxyurids  from  micso  Am. 
J.  Vet,  Res.  (In  Press) 

Ha^bermann,  Robert  T.j  Williams,  Jr.  KLetcher  P.  Diseases  seen  at 
necropsy  of  708  Macaca  milata  (Rhesus  monkey)  and  Macaca  phillip° 
pinensis  (cynomolgus  monkey).  Am.  J.  Vet,  Res.  (In  Press")   — =— 

Menges,  Robert  W,|  Georg,  Lucille  Kr|  Habermann,  Robert  T, 
Therapeutic  studies  on  ringvrorms  infected  guinea  pigs..  Inhest, 
Dermat,  (In  Press) 

Meneges,  Robert  W^j  Habermann,  Robert  T»  A  paralytic  syndrome 
in  two  dachshunds »  Cornell.  Bet,   (In  Press)- 

Habermann,  Robert  T.j  Williams,  Jr,  Fletcher  P,  The  efficacy  of 
some  Piperazine  compounds  and  StylonQrcin  in  drinking  water  for 
the  removal  of  oxyurids  from  mice  and  rats^  Presented  at  Annual 
'"Meeting  of  Animal  Care  Panels  1956 <, 

17 .  J  lonors 

American  Veterinary  Medical  Association  Certificate  of  Merit  to 
Coraparative  Pathology  Section,  National  Institutes  of  Health  for 
excellency  of  Scientific  Exhibit  "Characteristic  Inclusion  Bodies 
in  Viral  Diseases  of  Wild,  Domestic,  and  Laboratory  Animals  and 
Birds," 
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9«  IF  THIS  EBOJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAIJ£I3  RESEARCH  DONE 
EL8EUHERB  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOm  INTERCHANGE  OP  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WIIHIN  NIH). 

NONE 


|10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objective;  To  elucidate  the  mechanism  of  action  of  polysaccharide  with 
j  particular  emphasis  on  its  activity  in  the  local  Shwartz- 

I  man  reaction  and  on  its  pyrogenic  action. 

Methods:   Pharmacological  and  histological  methods  were  employed. 

Major  Findings;  We  have  demonstrated  that  Biscoumacetate  (Tromexan)  in- 
j  hibits  the  local  Shwartzman  reaction,  as  had  been 

previously  reported  for  heparin,  indicating  that  anti- 
coagulation £er  ^  is  inhibitory.   For  the  first  time,  peripheral  vaso- 
constriction has  been  shown  to  be  important  in  the  pathogenesis  of  the 

I    Shwartzman  phenomenon.   This  has  been  demonstrated  by  blocking  the 
I 
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reaction  with  autonomic  blocking  drugs  and  by  provoking  the  reaction, 
in  the  absence  of  the  customary  intravenous  injection  of  polysaccharide, 
with  small  amounts  of  locally  injected  vasoconstrictors. 

The  Shwartzman  reaction  does  not  occur  in  mice.   We  have  demon- 
strated that  an  histologically  similar  reaction  occurs  in  certain 
strains  of  mice  following  an  intradermal  injection  of  polysaccharide. 
The  subsequent  Intravenous  polysaccharide  injection  does  not  in- 
fluence this  reaction,  thus  this  is  not  the  classic  Shwart.-onan  re- 
action. 

Incubation  of  polysaccharide  with  serum  has  been  reported  to  aug- 
ment its  pyrogenlc  action  in  normal  and  tolerant  rabbits.   We  have 
demonstrated  that  such  augmentation  does  not  occur  in  the  !)hwartzman 
reaction  or  in  the  mouse  reaction,  r.\-Js   tuat,  ...:ufei  ceruai.  circum- 
stances, the  pyrogenlc  activity  of  serizn-.-polyaaccaaixdc  is  diminished. 


Significance  to  Cancer  Research;   This  bacterial  polysaccliarlde  has 

activity  in  pr.ducing  diimage  in 
timiors;  information  on  che  mecha- 
nism of  any  of  actions  is  potentially  useful  in  making  it  a  more  ef- 
fective agent. 

Proposed  Course;   This  is  a  terminating  report.   All  material  is  in 
press  or  being  submitted  for  publication. 


'/on  ko.   ORP-i -"— -—  Calendar  Year  1956 

October  195^ 
(Attachment  t) 

PUBUC  HEAIOH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Part  A.  Project  Description  Sheet  1.  NCI- 1-220  (c) 

SERIAL  NUMBER 


2.   N.  C.  I.  3.  0.  A.  D.  R. 

INSTiTUTi  ^  DIVIS16N  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Clinical  Pharmacology  and 

**•   Experimental  Therapeutics  5« 

SBCnW  OR  SERVICE  LOCATION  (IF  OmER  THAN  BETHESDA) 

6,   Research  in  the  Chemical  and  Physico-chemical  Properties  of  Antittmior 
PROJECT  TITLE  Agents. 


7.   Dr.  Ti.  Li.  Loo 

PRINCIPAL  INVESTIGATOR 


a; 


OTHER  INVESnOAIORS 
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0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIO!© ) : 

j  Objectives:  To  study  the  chemical  and  physical-chanical  properties  of 
I  antitumor  agents  with  a  -tfiew  to  inquiring  into  their 

j  mechanism  of  action. 

Methods  Employed;   Standard  chemical  and  physico-chemical  methods  in- 
cluding instrvmiental  analysis. 

Major  Findings:  The  chemical  behavior  of  6-mercaptopurine  and  related 
compounds  towards  reducing  agents  was  investigated. 
The  dissociation  of  6-mercaptopurine  in  relation  to 

its  structure  was  studied  spectrophotometrically  and  potentiometrically. 
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SlRntftcance  to  Cancer  Research:   The  close  relationship  between  the 

biological  activities  and  chemical 
properties  of  an  antitumor  agent  is 

evident.   It  is  expected  that  research  in  these  chemical  properties 

would  throw  light  on  the  mechanism  of  action. 

Projected  Course:  This  project  had  been  dormant  most  of  the  time; 

however,  the  following  lines  of  study  are  planned 
for  the  future. 

1.  The  reduction  of  purines  in  general  and  6-mer--'" 
captoparlAe  In  particular,  especially  since  the  hitherto  unknown 
colorlmetric  method  for  the  estimation  of  6-mercaptopurine  was  based  - 
on  its  reduction. 

2.  The  structure  of  6-mercaptopurine  and  other 
purines. 

3.  The  possibility  of  protein-binding  of  6-mer- 
captopurine and  related  compounds. 
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10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;  To  determine  the  pharmacology  of  amethopterin  and  to 
compare  the  various  aspects  of  it  in: 

a,  animals  responding  to  the  drug 

b,  in  patients  responding 

c.  not  responding  and 

d.  in  those  relapsing  while  on  drug. 
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Methods  Employed:   Various  chemical  nelhods  are  being  uaed  o'-  ad  i ted 
for  use  in  this  project.   Pinal  measurements  ure 
fluorometric  measurements. 

Major  FIndinss: 

1.  An  improved  mcLliod  '•  ;  measuring  concentration  of  dru;;  in  plaau. 

2.  Small  oral  doses  (0-25  mg)  of  drug  are  completely  absorbed  from 
the  G.I.  tract;  larger  ones  are  not  (5-85  mg), 

3.  In  some  patients,  the  1  hour  plasma  level  of  drug  aft.jr  pro- 
longed administration  appears  to  be  decreased. 

4.  In  vivo  ,  after  an  oral  dose  of  drug,  none  has  been  ditectable 
in  pleural  fluid,  spi  al  fluid,  saliva,  kidney,  liver  or  spleen. 
In  vitro,  there  has  been  no  detectable  uptake  by  red  ^lood  cells 
or  white  blood  cells. 

5.  Two  materials  in  addition  to  MTX  have  been  detected  in  the  urine 
of  patients  receiving  KTX  that  either  were  not  there  previously 
or  were  there  in  only  ver   small  amounts. 

Proposed  Course:   It  is  proposed  to: 

1.  Improve  the  method  ';or  measuring  drus  in  urine. 

2.  Study  further  the  possibility  that  it  is  present  in  t  .ssues. 

3.  Identify  the  two  materials  appearing  in  the  urine  of  patients 
receiving  the  drug. 

4.  Continue  the  comparison  of  the  pharmacology  of  amethoi>terin 
in: 

a.  animals  responding  to  the  drug 

b.  in  patients  responding  and 

c.  not  responding  and  in 

d.  those  relapsing  while  on  drug. 
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roOJECT  TITLE  "' 


7-   Marian  V.  Freeman 

PRINCIPAL  INVESTIGATOR 


8. 


OniER  INVESTIGATORS 


9>  IF  THIS  PROJECT  RESEa^BLES,  CC»lPLBMEaiTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


0.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives:  To  study  the  pharmacological  behavior  of  tumor  tissue  in 
an  effort  to  understand  it  and  how  to  alter  it. 

Methods  Employed;   This  study  has  been  started  with  the  ability  of 
leukemic  cells  to  take  up  pharmacologic  agents. 
It  is  involving  the  separation  of  white  blood  cells 
by  various  methods,  then  analysis  of  their  contents  by  standard  chem- 
ical procedures. 

Major  Findings;   That  amethopterin  is  taken  up  only  in  minute  quantities 
if  at  all  by  leukemic  white  cells. 

,(Use  reverse  and  additional  pages,  if  necessary) 
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Sisnificance  to  Cancer  Research;   It  is  thought  that  an  understanding 

of  the  basic  ability  of  tumor  tissue 
to  handle  pharmacological  agents  will 

aid  in  the  development  of  a  rational  approach  to  their  destruction. 

Proposed  Course  of  Project: 

1.  To  determine  the  ability  of  various  age  leucocytes  to  take  up 
this  and  other  compounds. 

2.  To  determine  the  disposition  of  pharmacological  agents  by  tumor 
tissue. 
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8. 


OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAXIALS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  m  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


<  |.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives:   The  objectives  of  this  project  are  to  quantitate  the 

penetration  of  certain  anti-tiomor  drugs  into  the  central 
nervous  system  (CNS)  after  parenteral  administration,  and 
to  attempt  to  elucidate  some  of  the  factors  influencing  the  relation- 
ship between  dose  of  drug,  plasma  level,  and  concentration  of  drug  in 
the  CNS. 

Methods:  Standard  pharmacologic  technics  will  be  used  as  the  basis  of 
these  studies. 


(Use  reverse  and  additional  pages,  if  necessary) 
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Major  FindiriRs:   A  standard  technic  has  been  developed,  utilizing  known 
test  drugs,  to  describe,  both  in  terms  of  final  equi- 
librium, and  the  rate  at  which  equilibrium  Is  reached, 
the  entrance  of  drug  in  the  cerebrospinal  fluid  (CSF).   This  involves 
repeatedly  sampling  CSF  via  an  indwelling  catheter  in  the  cijtema  magiui 
of  the  dog,  while  the  drug  being  tested  is  infused  so  as  to  naintain  a 
constant  plasma  concentration. 

With  antipyrine,  CSF  concentration  at  equilibrium  approximates 
■plasma  concentration,  and  the  half-time  for  this  is  about  10  minutes. 
If  sulfanilamide  is  used.   CSF  cgncentration  also  approximatiis  unbound 
plasma  concentration,  but  the  half  time  for  this  is  about  50-90  minutes. 
Sulfanilic  acid,  as  a  third  example  reaches  about  5%  of  plasiia  concen- 
tration in  CSF  after  4  hours. 

With  these  drugs  CSF  con<:entration  accuratly  reflects  CHS  concen- 
tration in  the  dog.   Similar  studies  have  been  done  in  phylojjenetically 
lower  species.   The  apparent  CSF  of  certain  fishes  appears  to  represent 
extra  cellular  fluid  drug  concentration  rather  than  CNS  drug  concen- 
tration.  The  relationship  between  plasma  and  brain  in  the  adult  lam- 
prey, the  alligator,  caiman,  frog,  and  dogfish,  however,  is  .similar  to 
that  found  in  the  dog. 

Significance  to  Cancer  Research;  Tumors,  both  primary  and  meiastatic, 

frequently  develop  within  the  central 
nervous  system.   Little  information  is 
available  in  the  published  literature  concerning  the  penetrarion  of 
anti-tumor  drugs  into  the  CNS.   Basic  research  on  the  concentration  of 
anti- tumor  drugs  within  the  CNS  is  necessary  for  the  rational  use  of 
these  agents  in  the  treatment  of  patients  with  tumors  thus  located. 

Proposed  Course  of  Project:  The  following  lines  of  investigation  are 

planned: 

1.  Exploration  of  the  relationship  between  plasma  drug  levels  and 
CNS  drug  levels  after  varying  dosage  under  both  steady  and  un- 
steady state  conditions. 

2.  Investigation  of  the  influence  of  injury,  inflammation,  and 
pharmacologically  active  agents  on  the  penetration  of  anti- 
tumor drugs  into  the  central  nervous  system. 

3.  Attempts  to  elucidate  some  of  the  basic  pharmacologic  factors 
which  determine  both  how  much,  and  how  fast  drugs  get  into 
the  CNS  dnd  CSF  from  plasma.   These  include  lipid  solubility, 
pKa,  etc. 

^w;  ^  ^  ---^ 

4.  Continued  investigation  of  the  comparative  pharmacology  of 
CNS  and  CSF  in  both  lower  and  higher  species. 
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The  above  initial  experiments  will  be  performed  using  the  dog  as 
the  test  animal.  As  the  project  develops  it  will  be  extended  to  in- 
clude certain  similar  observations  in  patients  with  suitable  tumors. 
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PRINCIPAL  INVESTISATOR' 
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OSHER  INVESnOATORS 


9<  IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAILELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOlfT  INTERCHANGE  OP  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


p.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;  To  determine  if  there  is  a  circulating  pyrogen  in  the  blood 
of  cancer  patients  with  bacterial  or  viral  infections  and 
j  with  febrile  episodes  of  unknown  etiology. 

Methods;    Blood  samples  from  normal  and  febrile  patients  will  be 
assayed  for  pyrogenicity  by  injecting  them,  in  toto  or 
after  fractionation,  into  rabbits.   The  febrile  response 
of  the  rabbit  will  indicate  the  pyrogen  present.  Characterization  of 
the  pyrogen  will  be  done  by  comparing  the  response  in  fresh  rabbits 
and  those  previously  made  tolerant  to  bacterial  pyrogen,  by  determining 
the  heat  lability  of  the  pyrogen  in  blood,  by  determining  the  time 
course  of  the  fever  and  the  associated  circulating  leucocyte  changes. 

(Use  reverse  and  additional  pages.  If  necessary) 
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Major  Findings:   Preliminary  results  indicate  that  blood  from  febrile 
patients  may  contain  a  pyrogen  in  amounts  adequate  to 
be  detected  by  the  rabbit  assay. 

Significance  to  Cancer  Research:  Fever,  of  known  or  unknown  etiology,  i 

a  constant  problem  in  patients  with 
cancer.   Any  information  on  its  cause 
will  aid  in  the  palliative  treatment  of  these  patients.   Of  particular 
interest  is  whether  leukemic  white  cells  contains  pyrogen,  >ince  it 
has  been  reported  that  normal  white  cells  are  pyrogenlc  (Be:mett  & 
Beeson). 

Proposed  course  of  proiect:  First  the  pyrogenicity  of  blood  from  febrile 

patients  will  be  confirmed.   If  so,  at- 
tempts will  be  made  to  characterize  this 
pyrogen,  again  with  particular  reference  to  whether  or  not  :he  leuco- 
cytes are  involved. 
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6,  Studies  of  the  pharmacology  of  anti-ttmor  agents. 
PROJECT  TITLE  ' 
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,  PRINCIPAL  INVESTIGATOR  """  -—— —    * 


OIBER  INVESTIGATORS 


h    IF  T^S  PROJECT  RESEMBLES,  C0MPLBME3ITS,  OR  PARAUJCLS  RESEARCH  DONE 
EISEWiSRE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  IllTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  ftJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO«(S)  IF  WITHIN  NIH). 


).  PROJECT  DESCRIPTION  s(^EB  INSTRUCTIONS )t 
Objectives;  ^  -  *"' 

The  immediate  object  of  this  project  is  to  determine  the 
total  pharmacology  of  drugs  actually  and  potentially  use- 
ful in  the  treatment  of  patients  with  neoplastic  disease, 
and  to  acquire  a  better  understanding  of  their  mode  of 
action.  Ultimately  the  goal  is  to  develop  more  effective 
drugs  for  the  control  of  hvmian  cancer. 

Methods  employed;  Standard  analytic  and  pharmacologic  techniques  will 
be  the  basis  for  these  studies.  New  methods  xd.ll  be  de- 
veloped as  required, by  the  problems  under  investigation. 

1  '  ' 

I  (Use  reverse  and  additional  |)age3,  if  necessary) 
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Patient  material:  Patients  with  suitable  neoplastic  disease  will  parti- 
cipate in  these  studies. 


Major  findings: 


The  results  of  these  studies  are  reported  in  the  In- 
dividual project  reports. 


Significance  to  Cancer  Research;   The  chemotherapy  of  cancer  Is  still 

in  its  infancy,  and  the  mechanism  of 
action  of  the  current  antf.-tumor 
agents  remains  obscure.   These  studies  are  designed  to  obtain  in- 
formation regarding  desirable  drug  dosage  for  man,  metliods  of  ad- 
ministration and  signs  of  toxicity.   The  absorption,  distribution 
and  metabolic  fate  of  these  drugs  are  of  importance  in  evaluating 
their  clinical  effects.   It  is  hoped  that  such  pharmacologic 
studies  of  anti-tumor  agents  will  further  the  present  understand-  : 
ing  of  their  mode  of  action,  and  thus  furnish  some  guide  to  the 
development  of  more  effective  agents. 

Proposed  course  of  project:  The  work  of  each  investigator  h.is  progresse 

to  the  point  where  an  individual  project 
report  is  the  most  useful  way  of  reporting 
results  and  future  plans.   This  project  is  therefore  t<irminated. 
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SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

5,     Research   in   the  Pharmacology  of  Antitiimor  Agents  Related    to   Purine. 

PROJECT  TITLE  ~" 


.  Ti  Li  Loo 

PRINCIPAL  INVESTIGATOR 


OraER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


l|.  PROJECT  DESCRIPTICa<  (SEE  INSTRUCTIONS); 

Objectives;   To  study  the  fate  and  metabolism  of  certain  antitumor 
agents  of  the  purine  group  currently  in  use. 

Methods  Employed:   Standard  chemical  and  biochemical  methods  were 
employed. 

Major  Findings:   A  chemical  method  for  the  estimation  of  4-amino- 
(3s4-d)  pyrazolo-pyrimidine  in  biological  fluids 
#  had  been  developed.   Preliminary  experiments  on 

the  fate  of  this  compound  in  the  dog  were  carried 
out.   The  same  chemical  method  was  found  to  be  ap- 
t  plicable  to  the  case  of  6-mercaptopurine.   In 

I  (Use  reverse  and  additional  pages,  if  necessary) 
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addition,  a  direct  spectrophotometric  method  for  the  detemlndtlon  of 
6-raercaptopurlne  had  also  been  worked  out.   The  fate  of  this  lAtter 
compound  In  patients  via  both  l.v.  and  p.o.  routes  was  studied. 

Significance  to  Cancer  Research.   It  Is  hoped  that  through  the  study  i 

the  pharmacology  of  the  carclnolytli 
compounds  related  to  purine  that  we 
presently  in  use  In  the  chemotherapy  of  cancer,  particularly  their  fa 
distribution  and  metabolic  changes,  more  insight  could  be  ;;ained  as  c^ 
the  mode  of  action  of  these  agents,  and  thereby  furnishing  a  somewhat 
more  rational  and  intelligent  guide  to  the  synthesis  of  poiential  ant 
tumor  drugs. 

Proiected  Course:  1.   Continue  the  development  and  improveiient  of 
methodology.  ' 

2.  Pursue  further  the  study  of  the  distribution  an- 
fate  of  6-mercaptopurine  in  animals  and  man, 

3.  Isolate  and  identify  the  metabolites  of  6-merca; 
topurine . 

4.  Similar  studies  on  4-amlno-(3,4-d)  pyrazolo- 
pyrimldine  and  other  related  compounds. 
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i       Pharmacology  of   the  Folic  Acid  Antagonists. 
PROJECT  TITLE 


Paul  T.  Condit 

PRINCIPAL  INVESTIGATOR 


_Brucg_Jj_Shnider;i_Abraham_Goldinj_Emil__^Freij_III_ 
OTHER  IN^^BSTIOATORS 


9  IF  raiS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEAI/TH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  HM)S),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;   The  goal  of  this  project  is  to  find  out  more  about  the 

mechanism  of  action  of  the  folic  acid  (PGA)  antagonists. 
In  addition  to  problems  of  dosage  regimens,  the  study  was 
motivated  by  two  problems  which  frequently  arise  during 
the  use  of  these  drugs  in  the  treatment  of  acute  leukemia. 

(1)  Why  do  some  patients  respond  to  these  drugs  while  others 
do  not? 

(2)  Why  do  all  patients  ultimately  become  refractory  to 
further  treatment? 

Methods  Employed;  The  urinary  excretion  of  citrovorum  factor  (CF) 

following  a  parenteral  dose  of  PGA  is  an  indirect 

(Use  reverse  and  additional  pages,  if  necessary) 
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Methods  Employed:   (cont'd)  method  of  measuring  the  effectiveness 
the  system  which  converts  PGA  to  OF.   Both  PGA  .d 
CF  as  well  as  the  antagonist  amethopterin  are  d>er> 

mined  by  microbiological  methods. 

P  -tient  Material:   Eleven  patients  with  different  kinds  of  solid  cio: 
were  studied  on  the  Clinical  Pharmacology  Servli 
as  well  as  three  other  patients  studied  through  he 

courtesy  of  the  Surgical,  Radiation  Therapy  and  Dermatology  Servlci . 

Major  FlndinRs:   The  ac  te  toxicity  of  amethopterin  has  been  found 
be  in  excess  of  10  mg/kg  in  patients  without  bone 
marrow  or  renal  insufficiency.   Following  a  slngl< 
dose  of  amethopterin,  the  peripheral  blood  counts  fall  to  minimum  x\m 
at  the  following  times  and  then  recover:   reticulocytes  4  days,  toii 
leukocytes  6  days,  platelets  10  days,  granulocytes  15  days.   Oral 
cerations  appear  at  3-4  days,  while  recovery  of  the  ability  to  con  ; 
PGA  to  CF  takes  approximately  17  days.   The  times  of  appearance  of  U 
these  effects  are  independent  of  the  size  of  the  dose,  but  the  amoLt 
of  depression  is  directly  proportional  to  the  dose, 

DiiCCL  measurement  of  changes  of  CF  content  of  mouse  tissues  and  cijri 
(with  Dr.  Goldin)  following  treatment  with  amethopterin  have  thus  If 
been  unsatisfactory  because  of  technical  difficulties. 

Preliminary  measurements  of  the  urinary  excretion  of  amethopterin  !{ge 
that  this  compound  behaves  very  much  like  PGA.   Of  particular  intent 
is  the  finding  that  the  retention  of  a  dose  of  amethopterin  given 
weeks  after  a  previous  dose,  is  greatly  reduced,  suggesting  that  t: 
drug  blocks  the  uptake  of  the  antagonist  in  the  same  way  it  blocks 
uptake  of  PGA. 

Studies  of  the  general  problem  of  PGA  metabolism  in  patients  with 
leukemia  (with  Dr.  Frei)  have  been  few  because  of  the  difficulties 
merging  these  studies  with  the  Cooperative  Chemotherapy  Program. 

Significance  to  Cancer  Research:   It  's  felt  that  a  detailed  knowh,' 

of  the  total  pharmacology  of  the  i* 
antagonists  is  important,  not  betil* 
these  drugs  are  in  themselves  essential,  but  because  they  are  reprtat' 
atives  of  the  large  class  of  antimetabolite  drugs.   The  general  pri:l- 
pies  of  the  clinical  use  of  the  PGA  antagonists,  which  should  resui 
from  this  study,  may  well  be  applicable  to  other  antimetabolites  wi 
clinical  usefulness.  Such  principles  are  of  particular  interest  in'* 
general  field  of  cancer  chemotherapy,  because  many  of  the  compounds wi" 
gested  for  clinical  trial  are  antimetabolites. 

The  clinical  usefulness  of  the  PGA  antagonists  is  probably  less  laf'^ 
than  the  role  they  can  play  in  elucidating  the  abnormalities  which  ■• 
known  to  exist  in  PGA  metabolism  in  human  leukemia.   The  existence  : 
these  drugs  provides  a  unique  opportunity  to  study  the  basic  bioche** 
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differences  between  patients  with  leukemia  and  normal  subjects. 

Proposed  Course  of  Project;   It  is  planned  to  extend  these  investi- 
gations in  the  directions  suggested  below: 

(1)  The  desirability  of  using  large,  in- 
frequent doses  of  amethopterin  is  suggested  by  the  efficacy  of  intermit- 
tent treatment  regimens  in  mouse  leukemia  (J.  N.C.I.  _17:  203  (1956)). 
Studies  of  the  toxicity  of  large  single  doses  will  be  extended  to  in- 
clude multiple  large  doses  at  intervals  of  2-3  weeks  (with  Dr.  Shnider). 
The  eventual  objective  of  such  studies  is  the  direct  comparison  of  the 
therapeutic  effectivenss  of  this  regimen  with  a  conventional  one. 

(2)  Measurements  of  CF  stores  and  of  the 
activity  of  the  PGA  reducing  system  will  be  carried  out  in  mouse  tissues 
and  tumors  (with  Dr.  Goldin)  as  soon  as  the  technical  problems  are  solved, 

(3)  The  problem  of  subsampling  the  various 
groups  of  the  Cooperative  Chemotherapy  Program  appears  to  be  solved,  so 
that  a  fraction  (one  out  of  4  or  5)  of  the  patients  with  acute  leukemia 
admitted  to  the  Cooperative  Program  can  also  be  studied  in  regard  to 
PGA  metabolism. 
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6.   Purine  Precursors  in  E,  coli. 
PROJECT  TITLE 


Paul  T.  Condit 

PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


^  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOSE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


D .  PROJECT  DESCRIPTI  ON  (  SEE  INSTRUCTI ONS  ) : 

Objectives;   The  goal  of  this  project  is  to  identify  the  various  compounds 
which  serve  as  purine  precursors  for  E.  coli. 

Methods  Employed;   The  sulfanomide  -  inhibited  system  of  Shive  (J.  Biol.  . 
Chem.,  172:69)  is  used,  in  which  the  accumulation  of 
purine  precursor  4-amino-5-imidazolecarboxamide  serves 

as  an  index  of  the  efficacy  of  a  compound  as  a  purine  precursor. 

Major  Findings:  Glycinamide  ribotide,  which  is  a  precursor  of  inbsinic  aci 
in  pigeon  liver,  was  inactive  in  this  system.   The  lack  of 
utilization  may  be  due  either  to  its  inability  to  cross  th 
cell  membrane  or  to  the  presence  of  a  synthetic  pathway  which  does  not  in- 
clude this  comDounA.  Since  many  phosphprylated  compounds  fail  to  diffuse 
tompoun^gg  reverse  aM  additional  pages,  if  necessary) 
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into  Intact  cells,  the  former  may  be  the  correct  explanation. 

SlRnificance  to  Cancer  Research:   The  pathways  of  the  biosynthesis  of 

purines  are  of  ini:erest  to  the  gener 
problem  of  cancer  chemotherapy  for 
several  reasons.   After  the  individual  compounds  have  been  identified, 
structural  analogues  can  be  prepared  which  may  behave  as  metabolic  an- 
tagonists.  It  is  possible  that  such  antagonists  may  be  useful  cheao- 
therapeutic  agents.   A  comparison  of  biosynthetic  pathways  in  normal 
tissues  and  in  tumors  may  lead  to  the  discovery  of  other  exploitable 
metabolic  differences. 

Proposed  Course  of  Project:   This  project  is  terminated  because  the 

major  portion  is  complete,  and  little 
additional  work  will  hn   done. 
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Tissue  Culture  of  Human  Neoplasms 
PROJECT  TITLE 


William  C.  Mohler 
PRINCIPAL  INVESTIGATOR 


OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IP  WITHIN  NIH). 

1.  Effect  of  Carcinolytic  Agents  on  Normal  and  Malignant  Cells  in 
Tissue  Culture  -  H.  Eagle,  NIAID. 

2.  Morphological  Characteristics  of  Human  Neoplasms  in  Tissue  Culture 
(NCI  -  524).         ^ggg  ATTACHED  SHEET) 

PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives: 

1.  To  develop  practicable  and  reliable  techniques  for  _in  vitro 
growth  of  neoplastic  cells  from  human  sources. 

2.  To  employ  these  techniques 

(a)  in  developing  a  "clinical"  test  for  the  sensitivity  of  a 
patient's  tumor  to  selected  therapeutic  compounds. 

(b)  as  a  means  of  assaying  biological  variation  of  human 
neoplasms.     ^g^^  ATTACHED  SHEET) 

(Use  reverse  and  additional  pages,  if  necessary) 
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9.  (cont'd) 

3.  Pharmacologic  Action  of  Tumor  Damaging  Substances  on  Animal 
and  Malignant  Cells  (NCI-252). 

4.  Studies  on  the  Cultivation  and  Function  of  Epithelial  and 
Secretory  Cells  (NCI-430). 

10.  (cont'd) 

(c)   as  a  means  of  providing  "cell  lines"  for  other  researcher 

Methods  Employed;  During  the  last  year,  biopsy  tissues  werij  planted  a 
fragments  directly  on  to  the  glass  walls  of  T-9 
flasks  with  Eagle's  Vitamin  and  Amino  Acid  mixture 
supplemented  by  varying  amounts  of  human  serum.   All  growtli  was 
measured  semi-quantitatively  by  estimating  the  surface  area. 

Patient  Material:  Biopsies  are  obtained  from  therapeutic  j»  r  diagnostii 
operations  on  patients  admitted  to  othetr  programs 
at  the  N.I.H.  Clinical  Center. 

Major  Findings: 

1.  Growth  of  Human  Biopsy  Material:  Since  the  beginning  of  the 
project  approximately  80  specimens  have  been  planted  in 
tissue  culture,  sixty  during  1956.   Only  the  results  of  the 
first  60  biopsies  can  yet  be  analyzed. 

Biopsies  contaminated  with  resistant  organisms  6 
Biopsies  exhibiting  no  viability  6 
Biopsies  showing  viability  but  not  transplantable  II 
Biopsies  producing  transplantable  outgrowths  37 
Cell  strains  surviving  5  or  more  trans- 
plantations as  shown  by  another  trans- 
plantation II 

Cell  strains  discontinued  in  this  laboratory  have  b3en  turned 
over  to  other  laboratories  (NIAID  and  DBS). 

2.  Assays  of  Drug  Sensitivity:  Only  preliminary  experiments  have  i 
been  feasible.   These  showed  the  effect  of  Amethopterin  and 
HN„  on  cells  from  the  pleural  and  pericardial  fluids  of  a 
patient  with  malignant  melanoma.   Results  appear  to  be  quali- 
tatively reproducible. 

3.  Concurrent  work  on  Methods  and  Materials;  Experiments  em- 
ploying rabbit  thyroid  and  rat  liver  cells  have  been  used  to 
improve  techniques  of  preparing  and  growing  tissues. 
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Significance  to  Cancer  Research;   Isolation  and  growth  of  human  neo- 
plastic cells  in  vitro  should  be  a 
valuable  tool  for  cancer  research. 
It  is  still  not  possible  to  grow  or  even  maintain  cells  at  will. 
This  project  hopes  to  increase  the  reliability  and  ease  of  growing 
such  cells  and  of  separating  them  from  the  other  tissues  which  are 
mixed  in  biopsy  material  (including  blood  cultures).   Such  techniques 
will  allow  for  the  assay  of  biological  variations  of  neoplasms  fror- 
jjacj.ent  :o   p3t:".ent  or  in  the  same  patient  from  time  to  time. 

It  seems  likely  that  no  single  compound  will  be  successful  in 
the  chemotherapy  of  all  cancer  patients.   Assay  employing  biopsies 
may  prove  of  value  in  ci.oosing  treatment  when  several  drugs  are 
under  consideration.   If  a  correlation  is  found  between  ixi   vitro 
and  human  in  vivo  drug  effect,  it  will  lend  more  credence  to  the  re- 
sults of  tissue  culture  screening  for  new  cancer  drugs. 

Proposed  Course; 

1.  Continued  work  on  problems  of  technique  in  handling  biopsy 
material  and  of  the  initial  conditions  for  planting  such 
biopsies  in  culture. 

2.  Search  for  explorable  differences  in  optional  growtli  require- 
ments for  epithelial  and  fibroblastic  cells  in  orde::  to  limit 
the  growth  of  the  latter  from  biopsy  material. 

3.  Further  testing  of  selected  chemotherapeutic  compounds  on 
biopsies  from  NCI  patients. 

4.  Investigation  of  histochemical  techniques  for  better  identi- 
fication of  cell  tjTpes  from  tissue  cultures. 

5.  Attempts  to  isolate,  grow,  and  identify  neoplastic  cells  from 
the  blood  of  patients  with  hematogenous  spread  of  disease. 
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BEDfBURSEMERT 

TOTAL 

PROF  OTHER  TOTAL 

$8,830 
FT  57 

BUDGETED  POSITICNS 

$12,280 
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PATIENT  DAYS 

V^ 

OTHER 

TOTAL 
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FY' 57 

1/3 

1  1/3 
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"  SERIAL  NUMBER 


N.C.I.  3.    O'A.D.R. 


INSTITUTE  fiE^  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Clinical  Pharmacology  and 

».  I  Experimental  Therapeutics 5»   

SECTI(!lN  GR  SERVICE  LOCATION  (IF  OISER  OBAN  BEIHESDAJ 

J,  I  Pharmacology  of  Riboflavin  Analogues _^ 


PROJECT  TITLE 

Montague  Lane 


PRINCIPAL  INVESTIGATOR 

C.   0.   Brindley 
raHER  INVESTIGATORS 


H  WIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
SISEHHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
lO.(S)  IF  WITHIN  NIH). 

This  research  complements  Project  NCI-5-712    (C) 


•ROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Jbjectives:      To  determine   in  human  patients  with  neoplastic  disease 
the  pharmacology  of  a   series  of  riboflavin  analogues 
which  are  effective   in  treating  animal   tumors. 


9. 


lethods  Emp loved :   Photof luorometric  techniques  are  employed  to 

measure  flavin  levels  in  plasma  and  urine  prior 
to  and  following  drug  administration.   Chroma- 

lography  is  used  to  determine  the  metabolic  products  of  the  drugs. 

Sioassays  are  used  to  study  the  biological  activities  of  these 

liroducts. 


(Use  reverse  and  additional  pages,  if  necessary) 


NCI-1-229  (C)  Calendar  aar 

SERIAL  NO.  ACl 

Patient  Material:   None  (see  Project  NCI-5-7  12  (C)) 

Major  Findings:   6,7-Dimethyl-9- (2-Acetoxyethyl)  isoaLloxazj.ue  r  11- 
is  converted  in  man  into  6, 7-Diinethyl-9- (2  Etinol) 
isoalloxazine  or  U-2113  and  into  3  other  fl.iv  i. 
Of  these  metabolic  products  only  U-2113  is  active  as  a  ribofla-n 
antagonist  in  bioassay  using  Lactobacillus  casei. 

Significance  to  Cancer  Research:   These  drugs  have  been  shown  \   U. 

hibit  the  growth  of  rat  tuaoi.  bjr 
antagonizing  riboflavin.  Thte 
studies  are  designed  to  obtain  information  in  regard  to  the  dembl 
dosage  for  man,  methods  of  drug  administration,  and  signs  of  di; 
toxicity.   The  absorption,  distribution  and  metabolic  fate  c!  teit 
drugs  are  of  importance  in  evaluating  their  clinical  effects,  lu 
derived  from  a  few  patients  may  make  possible  prediction  of  tht 
activity  of  members  of  this  class  of  compounds.   If  riboflavin  e- 
f  iciency  can  be  produced,  it  will  be  possible  to  test  the  ef.:e<i  o( 
such  deficiency  upon  neoplasms  in  man. 

Proposed  Course  of  the  Proiect:   The  study  of  the  pharmacolouy  .v. 

the  antitumor  effects  of  the  ixh 
flavin  analogues  has  been  cornu« 

under  Project  NCI-5-712  (C).   The  study  has  been  discontinued  tier 

Project  NCI-1-229  (C). 
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SERIAL  NUMBER 


1.     BUDGET  DATA: 


F<^57 


-1 


57 


ESTIMATED  OBLIGATIONS 

MAN  YEARS 

DIBBCT  . 

BEIMBURS0(ENT 

TOTAL 

PROF  OTHER  TOTAL 

$10,050 

r 

$17,640 
BUDGWi'KD  POSITIONS 

$27,690 

1    1/2   1  1/2 

PATIENT  DAYS 

205  days 

H^ 

OTHER 

TOTAL 

1 

1/2 

1  1/2 

1;     BUDGET  ACTIVITY; 

RESEARCH  /T/ 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /^ 


ADMINISTRATION  /~7 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE /"T 


Ik     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,   OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,   OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FY  1957*     IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO .  (s  ) : 


NO  ENTRIES   FOR    15,    16  AND   17 


(Use  reverse  ai^  additional  pages.  If  necessary) 
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Fart  A.  Project  Description  Sheet 


1.  NCI-l-230n(C) 
SERIAL  NUMBER 


2,      N.C.I. 

INSTITOTB  C3R  d1iVI5i6n 


Clinical  Pharmacology  and 
!(.,      Experimental  Therapeutics 

SECnCN  OR  SERVICE 


3.  O.A.D.R. 


LABORATORY,  BRANCH,  OR  DEPARTMENT 


5. 


LOCATION  (IF  OOBER  ^ISAN  BETRESDA) 


5^      Chemotherapy  of  Malignant  Carcinoid 
PROJECT  TI^ 


J,      Paul  T.   Condit 


PRINCIPAL  INVESTIGATOR 


XmiER  INVESTIGATORS 


I.     IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO. (S)  IF  WITHIN  NIH). 


1.     PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;      To  determine   the  response  of  patients  with  malignant 
carcinoid   to  chemotherapeutic  agents, 

i 

Methods  Employed ;   Drugs  with  known  antineoplastic  effects  as  well  as 
new  drugs  will  be  given  to  patients  with  carcinoid. 
I  The  daily  urinary  excretion  of  5-hydroxyindoles 

will  be  measured. 

Patient  Material:   Patients  with  malignant  carcinoid  will  be  ad- 
mitted as  they  become  available. 

Major  Findings:  None  so  far  because  the  project  has  just  begun. 

(Use  reverse  and  additional  pages,  if  necessary) 
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.2.     BUDGET  DATA: 


ESTIMATED  QBLIGATIQNS 

KAN  YEARS 

DIRECT 

BEIMBURSEMERT 

TOTAL 

PROF  OmER  TCfiAL 

$6^610 

$2,630 

$9#240 

1/3   2/3     1 

Y'57 

BUDGETED  POSITIONS 

PATIENT  DAYS 

PE^ 

OTHER 

TOTAL 

1/3 

2/3 

1 

0 

r57 
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PROFESSIONAL  & 
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■V,     IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSONNEL 
FOR  THIS  PROJECT  IN  FT  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO. (S); 

NO  ENTRIES  FOR  15,  16  AND  17 


(Use  reverse  and  additional  pa^s^  if  necessary) 
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Part  A.    Project  Description  Sheet  1.  nci- 1-231  (C) 

SERIAL  NlAffiER 


2.  N.C.I.     ,^ 3.  0.  A.  D.  R. •    

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Clinical  Pharmacology  and 

U.  Experimental  Therapeutics  5» 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHE^AJ 

6.  Fluorochrome  Metabolism  in  Normal  and  Tumor  Bearing  Animal  and  Man 

PROJECT  TITUB  r— — — 


7.  Dr.  David  P.  Rail.  Dr.  Ti.  Li.  Loo 
PRIHCIPAL  INVESTIGATOR 

8 

OIBER  INVESTIOATORS 


9'  IF  1HIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objectives;  Elucidation  of  the  pharmacological  and  biochemical  factors 
involved  in  the  phenomenon  of  persistance  of  fluorescent 
material  in  animal  and  hvmian  tumors  and  bone  after  cessation 

of  the  administration  of  the  f luorochromes. 

Methods;  In  addition  to  standard  pharmacological  and  biochemical  method- 
ology, theBfcfwman  spectrophotof luororaeter  and  the  Cary  recording 
spectrophotometer  were^  used. 


(Use  reverse  and  additional  pages,  if  necessary) 


NCI- 1-231  (C)  Calendar  Ye«»l9! 

SERIAL  NO.  ftcii 

Major  Findings:  Moderate  doses  of  tetracycline,  or  Its  oxy-  or  chU- 
derivatives,  if  administered  to  mice  bearing  6-day  U 
or  older,  S-37  solid  or  ascites  tumors,  caused  ptrii> 
tance,  up  to  14  days,  of  a  fluorescent  material  in  the  tumo:-.  A  sil> 
lar  fluorescent  material  persisted  in  the  bone  of  mice  and  other  ifrii 
A  number  of  other  transplantable  mouse  and  rat  tumors  also  retained 
this  fluorescence.   la  general,  sarcomas  and  carcinomas,  and  to  a  Itu 
extent,  lymphomas  showed  this  fluorescence,  while  leukemias  and  nel- 
nomas  did  not. 

Similar  but  less  extensive  experiments  were  carried  out  with  • 
rochromes  other  than  the  tetracyclines,  including  fluorescein,  acr 
derivatives  etc.   With  the  exception  of  the  tet -acyclines,  none  of 
f  luorochromes  thus  far  investigated  showed  coui^jarable  persistant  a: 
highly  localized  fluorescence.   Attempts  were  made  to  isolate  and 
identify  the  fluorophore  in  the  tetracycline  experiment  with  parti, 
results.   The  technique  employed  included  liquid  extraction,  ion  ex 
change  chromatography,  dialysis  etc.   From  the  physical  cheiiical  be 
havior  and  the  spectrophotometric  evidence  it  appeared  likely  that  iit 
fluorophore  was  not  identical  with  the  mother  drug,  but  perhaps  a  r 
sultant  of  its  biological  degradation  in  the  tumor  bearing  aniinal. 

Significance  to  Cancer  Research:  Any  biochemical  or  pharmacological 

difference  between  normal  .md  neo- 
plastic tissue,  such  as  ap])eared  ti 
occur  with  these  f luorochromes,  might  lead  to  profitable  exploitatLi. 
Such  a  difference  might  reveal  the  existance  of  potentially  select; 
toxicity  upon  which  future  development  of  specific  chemotherapeutic 
agents  would  rest.  The  incorporation  of  toxic  groups  in  the  fluorc 
chromes  that  show  such  a  selective  localization  in  neoplastic  tissu 
might  lead  to  the  preparation  of  carcinolytic  compounds.  In  addit: 
the  diagnostic  utilization  of  this  fluorescence  localization  might 
prove  fruitful. 

Proposed  Course : 

1.  Extention  of  these  findings  to  more  human  neoplasms. 

2.  Isolation,  identification,  and  quantification  of  the  fluoro- 
pho.c  in  tumors  and  bones. 

3.  Investigation  of  the  mechanism  of  the  persistance  of  this 
material  in  tumors  and  bones. 

A.   Possible  use  of  these  observations  in  development  of  drugs 
with  carcinolytic  specificity. 
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K  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
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Part  A.  Project  Description  Sheet  1.   WCI-232 

SERIAL  NUMBER 


2.        M»C.I. 3,     0»A.D.Ro ■ ^ 

INKnraWJranSfVlSreif  laboratory^  BRANCH,  OR  DEPARTMENT 

..    CliniesJ,  Hiarmacology  and     .  ■  ■'■.•.   '-.- 

1^,       Ejsperljneatal  Therapeutics  5,                                                          ' 

SBCS^Ckf  OR  ^VICE  LOCATION  (IF  OTHER  TfiAN  BETHESDA) 

5^     Hiarmaeologic  Actions  of  Bacterial  Polysacclmrides. 
niOJBCT  TITL8 


7,   David  P«  Rail 


PRINCIPAL  INVESTIQATOR 

Margaret  Go  Kelly 


8. 

OTHER  mVESnOATORS 


9'  IF  THIS  PROJECT  RESEMBIES,  CONPI£MENTS,  OR  PARAILBI3  RESEA^ICH  DONE 
EISEWHERB  IN  THE  PUBZJC  HEALIH  SERVICE  (WimOUT  INTERCHANQE  OP  PER- 
SONNEL, FACILITIES  OR  lUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 

I    NO.(S)  IF  WITHIN  NIH). 


0.  PROJECT  DESCRIPnOM  (SEE  INSTRUCTIONS): 

ObjectiTe;  To  elueidate  tlie  aeehaxiisni  of  action  of  polysaecharide  with 
particttLar  emjiiasis  on  its  actiYity  in  t&e  local  Shwartsmaa 
reaction  and  on  its  pyrogenic  action « 

Methods;    fSiarmacological  and  histological  methods  were  aaplojedo 

Major  Findings ;  Me  have  demonstrated  that  Biscon^aaeetat®  (Tromexaa) 
inhibits  the  local  Shwartsfflsn  reaction^  as  had  beea 
previously  reported  for  heparin^  indicating  that  anti= 
coagulation  ggr  s£  is  ishifeitory.  For  the  first  tiae^  peripheral  vaso- 
constriction has  feeen  shown  to  be  important  in  the  pathogenesis  of  the 
I   Shwartamaa  phenoasieaon.  Ehis  has  been 


Cc 
PAGZ 


:xa.'ij.. 


^  M  i-^onoBiic  'blocking  drugs  and  by  provoking  tlie  react 

he  cxistcaiary  intravenous  Injection  of  polysaccharide, 
.  _  ..   oT  lo<?«»Ily  injected  vaeoconBtrictore , 

;_^,    ^v„.-jr  I  TTnon  rewtlon  does  not  occur  In  mice.     We  bave  demoastr'^ 
tJiat  «n  hi'  Ay  eimil^r  reaction  occurs  in  certain  stratn?  of  k- 

fQ-i  ^  rii.r-'nrr  •  ' '?r55**.l  l."''ectlon  of  polys?.ccb?Tlde»     T5?.e  e''\b9e'i'ueBt  l2' 

ve -  heride  l"^ectloc  does  not  influence  t-hls  reection^  thuv  tt 

■*'•  .-.cpIc  Shwprt!!!B*n  re?ctiono 

IX!'r.b*<tlon  of  polyssccSiarlde  vlth  eerjm  lias  been  reported  tr      .ontmi 
its  pyrogenlc  action  in  norsael  and  tolerant  rabbits  >     We  have  de'^ 
that  E"Ach  a'A^entetlon  d-oes  not  ocmr  In  the  Shvartzasan  reaction  . .   ^^  U- 
Bouse  reoction,  end  that,  \mdj?r  certain  clrc\Ta!stan''eB >  the  pyrogenle  acti 
of  eeruss -polysaccharide  is  diminished. 

Slgnlflcapce  to  Cancer  Research;     This  h?cterial  polysaccharide  has  actlr 
"'"'        '~"'~~~~~~~~~~~°~      jjn  producing  damage  In  tumors;  infcnwt 

on  the  niechani55i  of  sjofy  of  actions  Is  y 
t«atlally  useful  In  making  It  a  more  effective  agent. 

Proposed  Course;     ISala  ±b  a  t-e3r«Pin«ting  report.     All  material  is  In  prMe 
or  being  S'.ibm3.tted  for  pjbllcatlon. 
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ESTIMATED  QBLIGATIOHS 
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DIRBCT 

BEIMBUBSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$6,620 

$2,680 
BUDGETED  POSITIONS 
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TOTAL 
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17. 


IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  QRGANIZATIOMS,  PROVIDING  FUNDS,  FACILITIES,   OR  PERSONNEL 
FOR  mis  PROJECT  IN  5Y  1957.     IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  H0»(s): 

Terminating  Report. 

Reduction  of  Febrile  Response  to  Bacterial  Polysaccharide  Following 
Incubation  with  Serum.   Rall^   David  P.;,   Gaskins^   JoR.,   and  Kelly, 
Margaret  G.:   Amer.   J.   Physiol.    (Accepted  for  publication) 

Effect  oiE  Incubation  with  Rabbit  Serum  on  Toxicity  and  Tumor- 
Necrotizing  Action  of  Polysaccharide  from  S.  marcescens.   Kelly ^   M. 
G.j    Smith,   N.H.   and  Rail,   Da^id  P.;    J.    Physiol. (Accepted  for  publi- 
cation) 

Honors  and  Awards;      Travel  Grant  from  Federation  of  American  SC'=' 

cieties  for  EKperimental  Biology  to  Dr.   Ravid  P.   Rail   to  attend 

^^th  International  Physiological  Congress   in  Brussels,    BelgixHR, 

I  to  present  a  portion  of  this  material.  . 

f  (Use  reverse  aM  additional  pages^  if  necessary) 
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2 1     National  Cancer  Institute  3.     Lab,  of  Chemical  Pharmacology 

'  INSTITUTE  6R  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1^,    Office  of  the  Chief 5, 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDA) 

Planning  and  Coordination  of  Investigations,  Organized  in  an  inter discipli- 

,     nary  Team  Approach,  on  Ba  aic  Science  Aspects  of  Cancer  Chemotherapy. 

6.  ■ 

VTtOJE(yS  TITLE 
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PRINCIPAL  INVESTIGATOR 

Adrian  Perrault,  Vaman  Waravdekar,S.N.  Pradhan,  and  Margaret  Kelly  O'G 

OIHER  INVESTIGATORS 

IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOME 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10.!  PROJECT  DESCRIPTIC»»  (SEE  INSTRUCTIONS): 

,  A.    General 

I       The  re- orientation  of  the  prograna  of  this  Laboratory,  outlined  in 
:he  jnnual  report  for  last  year,  was  continued,  and  further  organizational 
::hai?es  and  personnel  re-assignments  were  made  as  required  by  the  change 
■n  eiphasis  of  program  content.    The  transfer  of  the  Head  of  the  Biochemistry 
5ec1on  to  the  staff  of  the  Cancer  Chemotherapy  Service  Center,  and  the  other 
ihaijes  already  made  or  in  prospect,  necessitated  the  discontinuance  of  this 
secton.   A  new  Polysaccharide  Section  was  set  up;  Dr.  Maurice  Landy,  appointee 
is  t|e  Head,  reported  for  duty  in  March. 

(Use  reverse  and  additional  pages,  if  necessary) 
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Dr    Vaman  Waravdekar,   of  the  former  Biochemistry  Section,  has 
accepted  the  post  of  Professor  and  Chairman  of  the  Dept.  of  Biochemistry 
in  the  newly-established  All-India  Institute  of  Medical  Sciences  in 
New  Delhi,  India.    He  is  taking  one  of  his  assistants  with  h     i.    Dr.  Ross, 
of  the  Organic  Chemistry  Section,  together  with  an  assistant  in  the  formei 
Biochemistry  Section,  have  also  transferred  to  the  Cancer  Chemotherapy 
Center.    There  are  now  four  people,  trained  in  this  Laboratory,  on  the 
staff  of  this  Center. 

Increased  attention  is  being  given  to  the  role  of  polysaccharides  in 
fundamental  biologic  phenomena  and  to  the  naturally-occurring  macro- 
molecules  with  which  they  interact.    Collaboration  with  Professor  Louis 
Pillemer  has  been  continued,  and  a  joint  manuscript  is  in  course  of  final 
revision.    Dr.  Peter  Mora  has  been  recruited,  and  has  gotten  under  way 
a  project  on  the  synthesis  of  polysaccharides  and  on  their  physico-chemica 
properties.    Dr.  Landy  is  recruiting  young  men  for  following  up  the  leads 
on  the  biological  properties  of  natural  and  synthetic  polysaccharides. 

The  Chemotherapy  Committee  of  the  International  Union  Against 
Cancer,  of  which  I  am  the  Chairman,  organized  and  conducted,   at  the 
request  of  the  Union,   a  European  Symposium  on  Cancer  Chemotherapy 
in  Oslo,   Norway  during  May,    1956.    At  the  requer-t  of  the  National  n<-- 
search   Council,  which  covered  the  expenses  of  the  trip,   I  participated  in 
the  sessions  of  the  International  Research  Commission  of  the  Union,  held 
in  Rome  in  August  1956.    At  that  meeting  two  further  symposia  on  cancer 
chemotherapy  were  authorized  by  the  Union:   (a)  a  Pacific-Asian  Symposium 
to  be  held  in  Tokyo  in  October,    1957;  and  (b)  a  world-wide  Symposium 
to  be  held  in  Cambridge,  England  in  July  1958  during  the  week  following 
the  7th  International  Cancer  Congress  in  London.    I  am  engaged  in  setting 
up  the  organization  of  these  two  international  symposia. 

B.    Specific 

The  technical  reports  on  the  various  projects  in  the  research 
program  of  this  Laboratory  are  given  in  the  accompanying  statements  of 
the  major  investigators  on  the  staff.    In  addition  to  these,  the  following 
activities  are  summarized: 

1.  With  Mr,  Adrian  Perrault,  new  polysaccharides  have  been 
isolated  from  a  variety  of  animal  and  plant  sources,  and  have  been  examined 
for  tumor -necrotizing  potency.    Further  improvements  in  methodology  have 
been    devised.    These  are  now  in  course  of  organization  for  publication. 

2.  Some  of  these  materials  have  been  made  widely  available  to 
investigators  in  this  country  and  abroad,  upon  their  request.    Particular 
mention  might  be  made  of:    the  findings  of  Professor  Rolf  Meier  (Basle, 
Switzerland)  on  the  high  leucocyte-attracting  potency  of  some  of  our 
materials;  the  work  of  Prof.  Paul  Gyorgy  (Philadelphia)  on  their  bifidus 
activity;  and  of  Dr.  Georg  Springer  (Philadelphia)  on  their  blood- group 
specific  activity. 
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3.  Requests  from  outside  investigators  for  supplies  of  our 
bacterial  polysaccharide  have  continued  to  exceed  the  amount  available 
for  distribution.    The  Ciba  Company  (Summit,   N.J.)  has  prepared, 

J without  charge,  a  large  amount  of  culture  of  our  strain  of  S.  marcescens 
in  accordance  with  our   specifications.    The  Berkfeld  filtraie  and  the 
bacterial  cells  are  now  being  worked  up  here  by  Mr.  Perrault,  and 
an  additional  adequate  supply  of  this  polysaccharide  is  nov/  in  sight. 

4.  Macy  Foundation  Conferences  on  "Polysaccharides  in 
Biology".   As  a  5-year  member  of  these  Conferences,  I  participated 
in  the  Second  Conference  in  April.    The  transactions  of  the  first  one 
appeared  recently;  those  of  the  second  one  are  in  press. 

5.  Dr.  Margaret  Kelly  O'Gara  has  been  concerned  naainly  with 
Jie  mechanism  of  several  important  properties  of  Grana- negative 
jacterial  polysaccharides,  such  as  the  local  Shwartzman  reaction  and 
jhe  interaction  of  pyrogens  with  a  serum  component.    She  has  employed, 
jhiefly,  our  polysaccharide  from  S.  marcescens  and  drugs  with 
:;ympatholytic  activity.    This  worET" carried  out  mostly  in  collaboration 
yith  Dr.  David  P.  Rail,  has  not  all  been  published  yet.    She  has  also 

ieen  investigating  the  enzymatic  hydrolysis,  with  amylases,  of  the 
lant  polysaccharide  isolated  by  us  from  Bryonia. 
6.   Although  S.  N.  Pradhan  left  us  in  the  Fall  of  1955  to  become 
^sst.  Prof,  in  the  Dept.  of  Pharmacology  at  Howard  Univ.  Medical 
chool,  he  has  continued  collaborative  work  with  me;  this  has  consisted 
|f  completing  the  experimental  work  along  several  lines,  and  of  preparing 
lem  for  publication.    Among  the  findings  obtained  on  continuous  measure- 
ment of  arterial  blood  pressure  in  the  mouse,  a  technique  which  we 
<;3vised,  was  the  independence  of  drug-induced  damage  in  tumors  from 
ifeir  effect  on  systemic  blood  pressure.    Thus,  no  support  was  obtained 
i*r  the  theory  that  the  primary  action  of  tumor-necrotizing  drugs  is  the 
Ijfoduction  of  hypotension. 

[  7.   Dr.  V.  Waravdekar's  sumnaary  of  the  fine  work  he  has  done 

hre  on  the  m.echanisna  of  action  of  tumor-necrotizing  drugs  is  attached. 
I3  has  found  that  the  coenzyme  DPN,   and  its  enzymatic  synthesis,  are 
ivolyed  in  two  important  phenomena,  viz.,  the  host- response  to  a 
i'owing  tumor,  and  the  effects  of  trnnor- necrotizing  drugs  upon  tumor 
-\d  host. 

iture  Course 


Th^Section  on  Biochemical  Pharmacology  under  the  leadership 
ojDr.  Qoldin,  has  been  developing  a  program  on  metabolic  antagonists 
With  new  emphasis  on  biochemical  mechanisnas.    Fruitful  collaboration 
Wfth  Professor  Kaplan  of  Johns  Hopkins  and  with  Dr.  Burton  of  the 
Nlurological  Institute  is  being  continued.    Dr.  Goldin  is  continuing  to 
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work  in  intiniate  relationship  with  clinical  colleagues,  particularly  ir 
the  Clinical  Leukemia  Project,  in  extension  of  fundamental  laborator 
animeil  findings  to  the  human  problem. 

In  the  Polysaccharide  Section,  Dr.  Landy  is  laying  the  ground 
work  of  a  program  dealing  particularly  with  the  properties  of  poly- 
saccharide materials  isolated  from  mammalian  tissues,  both  normal 
and  malignant.    The  rate  of  development  of  the  several  facets  of  this 
general  problem  will  depend  on  our  success  in  recruiting  young  peopl 
of  high  calibre  in  an  era  of  great  shortage  of  qualified  young  personnt 
One  of  the  immediate  needs  is  a  simpler  method  for  assay  of  properd  , 
and  work  is  now  being  conducted  on  it. 

Dr.  Belkin  (Cellular  Pharmacology  Section)  has  been  completi: 
a  considerable  number  of  reports  for  publication.  In  this  work,  deal; 
with  various  aspects  of  the  effects  of  drugs  on  living  cells,  many  typ( 
of  approach  and  of  technique  have  been  employed,  viz.,  tissue  culture 
ascites  tumors,  solid  tumors,  and  drugs  of  such  diverse  types  as  cru 
plant  fractions,  polysaccharides  and  specific  chemical  compounds  lik. 
the  tranquilizing  agents,  etc.  Selected  phases  of  these  findings  will  b( 
investigated  further. 

As  Dr.  Hartwell's  attached  report  on  the  chemical  aspects  of 
the  Laboratory's  integrated  program  states,   some  lines  of  investigat. 
have  been  completed  or  discontinued.    In  the  planning  of  the  future  co  . 
of  the  work  in  this  Section,  problems  will  be  selected,  preferably  in 
collaboration  with  biologically- oriented  colleagues,  which  present 
prospects  of  fruitful  unions  between  biological  thinking  and  chemical 
talent.    At  present,  the  directions  which  look  most  valuable  to  us  are: 
(a)    macromolecular  substances  and  their  interactions  (e.g.,  tumor- 
necrotizing  polysaccharides,   properdin,   etc.);   and  (b)  metabolic 
antagonists  in  naammalian  pharmacology  ajid  in  intermediary  metaboln 
reactions. 
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0.   PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.   Objectives 

J      To  elucidate  the  mechanism  of  action  of  tumor- damaging  agents  by 
ietej-mining  the  biochemical  changes  produced  in  tumors  as  contrasted  with 
noriial  tissues. 

In  the  early  part  of  the  next  year  I  ann  leaving  this  laboratory  to  assume 
•he  uties  of  my  new  post  in  India.    It  is  therefore  considered  worthwhile  to 
5umnarize  the  major  findings  on  the  current  project. 
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B.  Mettods  Employed 

1.  Mice,  with  and  without  tumors  were  injected  subcutaneouslj 
with  tumor-damaging  agents  (a  water-soluble  podophyllin  derivative, 
Q-peltatin,  colcliicine  derivatives,  etc.).    Animals  were  sacrificed  at 
frequent  time  intervals  (before  and  after  gross  damage  in  tumors  was 
observable)  and  the  biochemical  properties  determined. 

2.  The  effects  on  subcellular  components  were  also  evaluated 
using  different  techniques  of  disruption  (sonic- vibrations,  passing  thro^. 
a  tissue  press,  etc.) 

3.  Effect  of  tumor  site:  Transplants  in  the  flank,  tail  and  in  th 
skin  of  mice  were  compared,  as  well  as  the  effect  of  removal  of  tumor 
by  surgical  means. 

C.  Major  Findings 

1.    It  was  shown  earlier  that  the  tumor-damaging  compounds  prq 
duced  a  marked  effect  on  cytochrome  oxidase  system,  namely,  cytochr  ne 
oxidase  succinoxidase  and  cytochrome  c  in  the  tumors  decreased  markely 
soon  after  the  administration  of  these  agents.    Similarly,  the  other  two  < 
electron  transfer  systems,  malic  oxidase  and  isocitric  oxidase,  which 
act  through  coenzyme  1  and  II  (DPN  and  TPN),  were  also  markedly  re- 
duced in  the  treated  tumors.    Likewise,  other  enzyme  systems  closely 
related  to  these,  such  as  malic-cytochrome  c  reductase,  DPN-cytoclu"Ote 
c  reductase,  DPNH2  oxidase    and  TPN- cytochrome  c  reductase,  were 
all  reduced  in  a  fashion  parallel  to  the  oxidases. 

2.    However,  the  dehydrogenases  like  the  succinic  dehydrogenase, 
malic  dehydrogenase  and  isocitric  dehydrogenase  system  in  these  tumor 
were  found  virtually  unaffected  by  these  drugs.    Preliminary  experiment 
revealed  no  characteristic  relationship  between  the  changes  mentioned 
above  and  the  Slater  factor,    The  effects  of  BAL  (specific)  and  of  drugs 
were  distinguished  from  each  other  by  determining  succinoxidase  activit 
in  the  presence  and  absence  of  cytochrome  c  and  after  treatment  with 
calcium  phosphate  gel.    The  results  seem  to  be  accounted  for  primarily 
by  the  effects  on  the  cytochrome  system  rather  than  with  the  specific 
dehydrogenases . 

3.    Experiments  on  glucose  utilization  showed  a  decreased 
ability  of  tumors  from  treated  animals  to  use  glucose  unless  the  mediuir. 
were  fortified  with  a  large  excess  of  diphosphopyridine  nucleotide  (DPN). 
These  observations  were  extended  to  an  evaluation  of  the  role  of  DPN 
in  the  metabolism  of  normal  and  malignant  tissues  from  drug-treated 
animals.    Endogenous  DPN  was  markedly  reduced  in  tumor  tissue 
following  an  injection  of  any  one  of  these  tumor- damaging  agents. 
Investigation  revealed  that  relatively  little  change  occurred  in  DPN 
hydrolytic  enzymes  (DPNase  and  DPN- pyrophosphatase).    Even  after 
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24  hours,  when  marked  tumor  damage  was  observable,  the  DPNase 
and  DPN- pyrophosphatase  activities  were  virtually  the  same  as  those 
in  untreated  control  tum.ors.    The  ability  to  synthesize  DPN  (DPN 
synthesizing  enzyme)^  on  the  other  hand^  was  nxarkedly  affected;  only 
50  percent  of  the  activity  was  present  4  hoiors  after  drug  injection  as 
compared  with  tumors  from,  control  uninjected  mice. 

4.  It  was  observed  that  the  livers  of  mice  bearing  Sarcoma  37 
had  a  reduced  DPN  synthesizing  activity  from  that  observed  in  livers 
from  non-tumor-bearing  mice.    The  enzyme  activity  decreased  rapidly 
following  tumor  implantation,  and  remained  at  about  50  percent  of  the 
activity  of  non-tumor-bearing  controls  for  at  least  eight  days  after 
tumor  implantation.    On  the  other  hand,  while  injection  of  a  tumor- 
damaging  agent  produced  a  rapid  and  marked  decrease  in  the  DPN 
synthesis  of  tumor  tissue,  it  caused  a  substantial  increase  in  the 
DPN  synthesis  of  livers  from,  the  same  animals  at  the  same  time. 

5.  Further  work  on  the  livers  from  m.ice  bearing  various 
transplantable  tumors  (lymphoma,  lymphocytic  leukemia,  or  hepatoma) 

I  also  showed  this  lowered  capacity  to  synthesize  DPN.    Surgical  removal 
j  of  tumor  was  followed  by  return  of  the  DPN  synthetic  capacity  of  the 
j  liver  to  normal.    Sim.ilarly,  it  was  found  that  the  DPN  synthetic 

capacity  of  the  blood  from  mice  diminished  to  about  50  percent  of  the 
j  controls  as  rapidly  as  one  hour  after  intramuscular  implantation  of 

tumor.    On  removal  of  tumior  the  level  was  restored  to  normal. 
Ilnocalation  of  normal  tissues  such  as  liver,  spleen  or  kidney  did  not 

reduce  the  synthesis  of  DPN  by  the  blood.    Besides  liver  and  blood, 

I  spleen  from  tumor-bearing  animals  also  lowered  the  synthesis  of  DPN; 

ikidney  showed  only  a  negligible  effect. 


6.    The  presence  of  progressively- growing  tumor  gives  rise 
o  a  humoral  factor  in  systems  such  as  blood,  liver  and  spleen  of  the 
|iost  which  reduces  the  synthesis  of  DPN  in  these  tissues.    With  the 
|removal  of  tumor,  the  inhibitory  humoral  factor  disappears  from  the 
^lood  of  the  host,  and  the  normal  rate  of  DPN  synthesis  is  resunaed. 
jTrans plantation  of  Leukemia  1210  into  mice  of  CDBA  and  CAF-j  strains 
nelded,  as  expected,  tumors  in  all  the  former  which  grew  until  they 
resulted  in  the  death  of  these  mice.    In  the  latter  strain,  as  expected, 
lo  progressively  growing  tumors  were  obtained;  those  tunaors  which 
started  to  grow  in  CAFj  mice  later  regressed  and  the  animals  lived 
ndefinitely.    The  blood  from  these  CAF.  mice  had  a  lowered  capacity 
|0  synthesize  DPN   for  a  few  hours  after  inoculation,  but  by  48  hours 
he  activity  returned  to  normal;  on  the  other  hand,  the  blood  of  CDBA 
jnice  with  leukemia  had  a  lowered  DPN  synthetisizing  activity  through- 
jut  the  experiment,  until  the  animals  died.    Thus  the  reduction  of  this 
jxizyme  activity  ran  parallel  with  the  presence  of  viable,  proliferating 
iumor  cells. 
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7.  In  vitro  studies  on  the  inhibition  of  DPN  synthesizing  enzyr 
in  tissues  from  control  nnice  by  addition  of  the  tissues  from  tumor- 
bearing  animals  yielded  results  consistent  witli  the  view  that  tumor 
gives  rise  to  a  humoral  factor  which,  in  turn,  has  an  effect  on  the  DP 
synthesizing  enzyme  of  the  tissues. 

8.  The  effects  of  a  variety  of  the  particulate  and  soluble,  non- 
sedimentable  enzymes    [DPN  synthesizing  enzyme  (nucleus),  uricase, 
glutamic  dehydrogenase  (mitochondria),  adenosine  deaminase  and 
nucleoside  phosphcrylase  (s-.:pernatant) J  were  examined  to  evaluated 
role  of  morphologic  changes  to  the  chemical  ones.    The  changes  ob- 
served were  not  related  to  ary  particuJ.ate  structure,  nor  were  they 
related  to  the  changes  produced  by  physical  disruption  of  particulates 
(such  as  cytochrome  oxidase,   etc.).    The  DPN  synthesizing  activity 
was  decreased  more  markedly  by  di'ug  treatment  than  by  physical 
disruption;  glutamic  dehydrogenase  was  decreased  by  treatment  but 
very  greatly  increased  by  sonic  vibrations;  uricase  was  nnarkedly 
decreased  following  drug  treatment  but  unchanged  by  disruption  of 
mitochondria. 

D.    Significance  to  Program  of  the  Cancer  Institute 

1.  These  studies  were  designed  to  obtain  biochemical  informa  )n 
on  cellular  metabolism  of  tumors  and  normal  tissues  as  affected  by 
administration  of  t'jnor-damaging  agents.    This  information  may  serv 
several  purposes. 

i)   Elucidation  of  the  mechanisms  involved  in  chemical  damag 
of  tumors. 

ii)    Information  on  differences  between  normal  and  malignant 
tissues. 

iii)    Provision  of  a  basis  for  more  rational  selection  of  agents, 
or  combination  of  agents,  for  cancer  therapy. 

2.  The  observations  en  reduced  synthesis  of  DPN  in  liver, 
spleen  and  blood  of  tumor-bearing  mice  suggest  that  the  presence  of 
progressively  growing  tumor  gives  rise  to  a  humoral  factor  in  these 
systems  of  the  host  which  inhibits  their  capacity  to  synthesis  DPN. 
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5.  NCI   250  a 

'6.    Publications 

1.  Enzyme  changes  induced  in  normal  and  malignant  tissues  with 

chemical  agents.    VI.    Effect  of  acetylpodophyllotoxin- a;  - 
pyridinium  chloride  on  malic-oxidase  and  on  isocitric-oxidase 
systems  of  Sarcoma  37.    V.  S.  Waravdekar,  O.  Powers  and 
J.  Leiter.    J.  Nat.  Cancer  Inst.  16,    1443-1452,   (1956). 

2.  Enzyme  changes  induced  in  normal  and  malignant  tissues  with 

chemical  agents .    VII.    Effect  on  hydrolytic  and  synthetic 
enzymes  of  dipho sphopyridlne  nucleotide  in  Sarcoma  37. 
V.   S  .  Waravdekar,  O.  H.  Powers  and  J.  Leiter.    J.  Nat. 
Cancer  Inst.  17,    145-154  (1956). 

3.  Synthesis  of  diphosphopyridine  nucleotide  by  the  livers  of  mice 

bearing  transplantable  tumors.    V.  S.  Waravdekar,  O.  H,  Powers 
and  J.  Leiter.    Proc.  Soc.  Exptl.  Med.  92,  797-800  (1956). 

4.  Reduction  of  synthesis  of  diphosphopyridine  nucleotide  in  tissues 

from  mice  bearing  transplantable  tumors.    V.  S.  Waravdekar 
andOo  H.  Powers.    J.  Nat.  Cancer  Inst,  (in  press). 

|.    Honors 

Received  appointment  as  Professor  of  Biochemistry  and  the  Head 
c  the  Department  of  Biochemistry  at  the  All-India  Institute  of  Medical 
Siences,  New  Delhi,  India. 
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National  Cancer  Institute  3,    Lab.  of  Chemical  Pharmacology 

INSTITUTE!  61^  DIVISION  ~  LABORATORY,  BRANCH,  OR  DEPARTMENT 

1,      Office  of  the  Chief  5. 

i     SIBCTIQN  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDA) 

£       Study  of  Pharmacology  of  Tumor-Necrotizing   Agents 
j    FBOJECT  TITLE  ^~ 

7       Margaret  G.  Kelly 

PRINCIPAL  mVESTirjATOR      '  ' 

Dr.  David  P.  Rail   ,  Susan  B.  Roethel  and  Norman  H.  Smith 
OTHER  INVESTIGATORS 


9\  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARAIJ<BI£  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

Studies  made  during  the  last  2  years  in  collaboration  with  Dr.  David 
P.  Rail  (Clinical  Pharmacology  and  Experimental  Therapeutics  Section, 
NCI)  to  elucidate  the  mechanism  of  action  of  the  Shwartzman  reaction  in 
rabbits  have  now  been  completed,  and  the  final  2  papers  of  the  series 
i  have  been  prepared  for  publication. 

10. j PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.    Objectives 

These  studies  we^e  designed  to  furnish  information  on  1)  mechanisms 
>y  w,ich  tumor- necrotizing  polysaccharide  preparations  produce  their  biologic 
iffe^s,  and  2)  chemical  composition  of  the  active  components  of  these  complex 
oate-ials  which  may  be  associated  with  specific  pharmacologic  actions. 

3.    Methods  Employed 
Determination  of  LD50  and  EDj-q;   use  of  drugs  of  known  action  to  block 
r  stqaulate  physiologic  responses;  determination  of  acute  tumor-damaging 
ffec,;;  survival  studies;  measurement  of  pyrogenicity  and  Shwartzman  activity; 
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development  of  tolerance;  cultivation  of  microorganisms  on  stock  and 
chemically-defined  media;  preparation  of  extracts  with  enzyme  activity 
from  bacterial  filtrates  and  bacterial  cells  (sonerated);  measurement 
of  bleeding  and  prothrombin  tinnes;  hematocrit  determinations; 
enzymatic  hydrolysis  with  amylases,   cellulases,   and  lipases;   paper 
chromatography  of  carbohydrates;  analytical  methods  for  determination 
of  nitrogen,  phosphorus,   total  carbohydrate,  reducing  sugars  and  lactic 
acid;   naanometric  measurement  of  respiration  and  lactic  acid  productio: 
of  skin. 

C.     Major  Findings 

1.    (Kelly,  Smith,   Rail)    Incubation  with  rabbit  serum  reduced 
the  lethality  of  a  crude  polysaccharide  preparation  from  S.  marcescens 
by  about  50%  but  had  no  effect  on  the  lethality  of  a  more  Highly  purified 
polysaccharide.   Lot  No.  P-35.    It  had  no  effect,  moreover,  on  the 
tumor- necrotizing  activity  of  either  preparation.    Tolerant  mice  gave 
similar  results.    The  factor  in  serum  responsible  for  the  decrease  in 
toxicity  of  the  crude  preparation  was  stable  to  heating  at  56°  C  but  was 
inactivated  by  heating  to  70°  C.    Tumor  implants  exhibited  apparent 
refractoriness  to  the  tumor- necrotizing  action  of  polysaccharide  after 
6  days  of  growth  in  hosts  rendered  tolerant  to  the  lethal  action  of  the 
crude  material  before  tumor  implantation. 

2.  (Kelly,  Smith,   Wodinsky,   Rail)     A  dermal  lesion  of  hemorrha  c 
necrosis  was  induced  in  3  inbred  strains  and  one  F^  hybrid  subline  of 

14  inbred  strains  tested.    Grossly  and  microscopically,  this  lesion 
resembled  the  Shwartzman  reaction  in  rabbits.    It  could  be  blocked  by 
an  adrenergic  blocking  agent  and  an  anticoagulant  drug  which  also  block 
the  Shwartzman  reaction  in  rabbits.    Details  of  dosage,  time  intervals 
between  intradermal  and  intravenous  injection,  and  acidity  were  worked 
out. 

3.  (Kelly,   Roethel,  Rail)  Within  limits,  there  is  a  direct 
relation  between  intradermal  dose  level,  increased  lactic  acid  content 
of  injected  skin,  and  number  of  positive  reactions  which  develop  after 
the  second,  (intravenous)  injection  of  Shwartzman-active  polysaccharide 
preparation.  Lot  No.  P-35.    However,  other  local  factors  appear  to  be 
involved  also,  as  no  positive  reactions  were  obtained  in  response  to 
intravenous  injection  of  P-35  when  heat- inactivated  polysaccharide 
material  was  injected  intradermally,  or  when  P-35  was  injected  intra- 
dermally  in  tolerant  rabbits,  although  the  lactic  acid  content  of  skins 

so  prepared  was  significantly  increased. 

4.  (Kelly)    Attempts  to  alter  P-35  (S.  marcescens  polysaccharide) 
by  enzymatic  hydrolysis  were  continued.    Neither  commercial  amylases 
and  cellulases,  nor  filtrates  or  cell  suspensions  of  bacteria  which  used 
this  polysaccharide  as  their  sole  source  of  carbohydrate  altered 
measurably  the  tumor- necrotizing  activity  of  P-35.    To  date,   no 


NCI  250b  Part  A:  (continued)         Calendar  Year  1956 

Page  3 

intermediates  capable  of  damaging  tumors  have  been  isolated  or 
demonstrated  after  these  procedures. 

5.    (Kelly)    The  tumor-necrotizing  principle  of  a  polysaccharide 
i  material  obtained  from  a  plant  source  (Bryonia)  in  this  Laboratory  has 
been  concentrated  about  12-fold  by  enzymatic  hydrolysis  v/ith  am,ylases. 
1  The  chemical  composition  of  the  material  appears  to  have  been  altered 
j  by  the  enzymatic  treatnaent,  and  the  composition  of  the  product  can  be 
i  further  altered  by  variations  in  condition  of  hydrolysis  and  concentra- 
tion and  choice  of  amylases.    The  pyrogenicity  of  the  product  obtained 
i  after  amylases  hydrolysis    was  enhanced.    However j,  like  the  parent 
material,  the  product  will  prepare  for  but  not  provoke  the  dermal 
;  Shwartzman  phenomenon. 

D.  Significance  to  the  Program  of  the  Cancer  Institute 

Definitive  information  on  the  pharmacologic  actions  of  tumor- 
-necrotizing agents  provides  better  understanding  of  the  factors  involved, 
ithe  phenomenon  of  tumor  growth,  and  of  the  interrelationships  between 
[tumor  response  and  other  host  reactions. 

E.  Proposed  Course  of  the  Project 
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15.  NCI    250  b 

16.  Publications 

1.  Kelly,  M.  G.,  Smith,  N.  H.,  and  Rail,  D.  P.:    Effect  of 

incubation  with  rabbit  serum  on  toxicity  and  tumor- 
necrotizing  action  of  polysaccharide  from  S.  marcescens. 
Am.  J.  Physiol.  ,1957.    In  press  . 

2,  Rail,  D.  P.,  Gaskins,  J.,  and  Kelly,  M.  G.:    Reduction  of 

febrile  response  to  bacterial  polysaccharide  following 
incubation  with  serum.    Am..  J.  Physiol.,   1957.    In  press. 
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2 , 1  National  Cancer  Institute  3 ,    Lab,  of  Cheniical  Pharmacology 

'  INSTETUTi!  6R  DIVISION  "  LABORATORY,  BRANCH,  OR  DEPARTMEINT 

|»,    Organic  Chemistry 5, . 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDA/ 

!  Isolation,  synthesis,  determination  of  structure,  and  determination  and 

6.  j  correlation  of  physical- chemical  properties  of  chemical  agents  useful  in 
PROJECT  TTSIE    damaging  animal  or  human  tumors,  or  in  studying  the 

pharmacologic  action  of  such  agents. 

7,  J.  L.  Hartwell 

PRINCIPAL  INVESTIGATOR  '  ' 

M.  Belkin,  D.  Fitzgerald,  A.  Goldin,  P.  Mora,  A.  Perrault,  R.  Ross, 
k   1  A.  Schrecker,  M.  Shear,  D.  Vivian,  and  J.  Wood 

OTHER  INVESTIGATORS 


9. 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLEI^  RESEARCH  DONE 
EISEHHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


LO.  jPROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

A.  Objectives 

To  develop  chemical  agents  which  are  useful  in  influencing  aninaal  or 
hunan  tumors,  or  in  studying  the  mechanism  of  action  of  such  agents,  and  to 
corelate  their  structure  with  their  activity. 

B.  Methods  Employed 

Chemical  compounds  are  either  isolated  from  plants  or  animal  tissues, 
3r  ire  synthesized.    Methods  of  isolation  and  purification  depend  onthe  particular 
tisE.ie  used,  and  include  solvent  extraction,  chromatography  (both  paper  and  colui 
Lonjjxchange,  paper  electrophoresis,  countercurrent  extraction,  and  differential 

(Use  reverse  and  additional  pages,  if  necessary) 
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precipitation.    Methods  of  synthesis  run  the  gamut  of  organic  chemistry. 
The  elucidation  of  structure  of  unknown  compounds  requires  the  use  of 
the  most  modern  techniques  of  organic,   physical  and  analytical  chemistr 
including  degradative  and  synthetic  methods,   ultraviolet  and  infrared 
spectroscopy,  polarimetry,  viscosimetry,     osmotic  pressure,  light 
scattering,  periodate  oxidation  and  copper  end- group  analysis. 

C.    Major  Fiittiings 

1.  Stereochemistry  of  Lignans  (Schrecker  and  Trail).    The 
absolute  configuration  of  guaiaretic  acid  has  been  determined  by  relating 
it  to  a  natural  amino  acid.    This  enables  us  to  know  the  absolute 
configuration  of  nearly  all  the  lignans  now  since  the  latter  have  already 
been  sterically  related  among  themselves.    Thus  another  large  class 

of  natural  products  has  joined  the  amino  acids,  sugars,  steroids, 
terpenes,  etc.,  in  having  its  absolute  configuration  worked  out;  and 
the  steric  requirements  for  tumor- damaging  activity  in  this  series  are 
now  known. 

2.  Synthesis  of  Biochemical  Intermediates  (Schrecker  and 
Trail).    Products  in  the  fields  of  nicotinamide  antagonists  and  analeptic 
action  have  been  obtained  and  are  now  available  to  biological  colleagues. 

3.  Synthesis  of  Improved  Vital  Stains  (Vivian).    Although  the 
main  objectives  of  this  work  have  not  been  attained  (obtaining  purer 
and  more  intense  stains;  developnaent  of  differential  stain;  development 
of  a  pH-indicating  stain),  considerable  synthetic  work  has  been  accom- 
plished and  eight  papers  published. 

•Hi 

4.  Chemistry  of  Polysaccharides  of  Bacterial,  Plant  and  Animal 
Tissue  (Ross  and  Maury).    This  work,  largely  infrared  studies  and 
detection  of  comiponent  sugars,  has  been  extended  to  new  polysaccharide 
fractions.    The  work  will  be  reassigned,  due  to  the  transfer  of  Dr.  Ross 
to  the  Cancer  Chemotherapy  National  Service  Center. 

5.  Isolation  and  Identification  of  the  Tumor- Damaging  Agents 
of  Alangium  villosum  Bark.    (Ross  and  Maury).      Several  alkaloids  have 
been  isolated  and  characterized  and  the  work  is  being  written  up.    This 
project  will  be  discontinued  due  to  the  transfer  of  Dr.  Ross  to  the 
C.C.N. B.C. 

6.  Isolation  and  Identification  of  Tumor- Damaging  Agents  from 
Bulbs  of  the  Family  Amaryllidaceae  (Fitzgerald  and  Sheets).    While  the 
exploratory  work  with  different  species  has  been  written  up,  experi- 
mental work  has  concentrated  largely  on  isolation  of  relatively  large 
quantities  of  active  agents  from  two  species- -Narcissus  var. 
Geranium  and  a  variety  of  Agave  americana.   The  first  yields  a  dialyzable 
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water-soluble  agent  active  in  doses  of  2-5  gamma;  the  second  yields 
a  crude  fraction,  no n- dial yz able,  water-soluble,   which  is  less  active. 
The  first  agent  is  unstable  and  can  be  worked  up  in  only  small  lots; 
the  second  agent  is  stable  under  m.any  conditions  and  can  be  naore 
readily  worked  up.    That  these  agents  are  probably  different  chemi- 
cally is  indicated  by  the  fact  that  the  first  doesn't  affect  lymphomas 
at  a  dose  which  affect  Sarcoma  37,  while  the  second  does  affect 
lymphomas . 

7.  Isolation  and  Identification  of  Tumor-Damaging  Agents 
from  Conifers  (Fitzgerald  and  Sheets).    This  work,  resultingin  the 
knowledge  of  the  distribution  of  podophyllotoxin  and  desoxypodophyllo- 
toxin  among  many  conifers,  and  their  restriction  to  certain  genera, 
has  been  written  up  and  accepted  for  publication. 

14 

8.  The  Fate  and  Distribution  of  C       -tagged  Colchicine  in 

Mice  (Wood).    A  solution  of  colchicine  tagged  with  C^^  in  one  of 
the  methoxyl  groups  of  the  A  ring  (the  most  stable  position  for  the 
methoxyl  group)  was  introduced  subcutaneously  into  mice  and  the 
distribution  of  radioactivity  in  15  different  organs  (including  breath) 
studied.    It  was  unexpectedly  found  that  the  tagged  methoxyl  group 
was  demethylated  in  the  animal  to  the  extent  of  about  24%  in  6  hrs. 
It  was  felt  that  this  lack  of  stability  on  the  part  of  the  compound 
constituted  a  severe  obstacle  to  working  out  its  distribution.    The 
project  was  accordingly  dropped. 

9.  The  Relationship  Between  the  Physical  Chemical  Properties 
3f  Macromolecular  Substances  and  Their  Tumor-Damaging  and  Other 
Biological  Properties  (Mora,  Wood).    With  Dr.  Mora  coming  to  us  in 
June,  most  of  the  progress  so  far  is  in  instrumentation.    Apparatuses 
lave  been  set  up  to  determine  viscosity  and  osmotic  pressure,  and  a 
ight- scattering  instrument  has  been  obtained.    Analytical  set-ups  for 
;he  determination  of  reducing  end- groups  and  periodate  oxidation  have 
36 en  completed. 

On  the  synthetic  side  of  the  program,  an  apparatus  has  been 
issembled  for  poljrmerizing  glucose  at  elevated  temperatures  and 
mder  high  vacuum.    Several  runs  have  been  made  under  different 
ixperimental  conditions,  varying  the  method  of  heating,  with  and 
vithout  solvent.    Indications  are  that  it  will  be  possible  to  prepare 
•olymers  with  molecular  weights  of  100,  000  or  higher.    In  another 
'hase  of  the  synthetic  work  a  polyglucose  has  been  sulfated  to  yield 
.n  ester  that  is  being  studied  for  its  biological  properties. 

10.  Literature  Survey  of  Plants  Reputed  to  Have  a  Beneficial 
iffect  on  Cancer,  Tvunors,  Condylomata,  Warts,  etc.  (Hartwell). 
^his  is  an  attempt  to  survey  the  world  literature  and  folklore  of  the 
ubject  from  the  earliest  times  to  the  present.    Citations  have  been 
Dund  for  nearly  2000  different  species  of  plants.    It  is  hoped  that 
otanical  and  chemical  correlations  of  the  data  will  provide  suggestions 
3r  experimental  research. 
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D.  Significance  to  the  Program  of  the  Cancer  Institute 

The  project  is  designed  to  contribute  to  the  further  understancig 
of  the  mechanism  of  action  of  tumor-damaging  agents  and  to  biochemji: 
and  pharmacological  studies  fundamental  to  the  chemotherapy  of  cane 

E.  Proposed  Course  of  Project 

All  phases  of  the  project  listed  will  be  continued  or  extended  fi 
the  next  cadendar  year,  except  those  which  are  already  described  as 
complete.  , 
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6.    Publications  (No  abstracts  included) 

1.  Schrecker,  Hartwell^and  Alford,  J.  Org.  Chem.  21,  288  (1956). 

Components  of  Podophyllin.  XVin.    PolymorpEic  Modifica- 
tions of  Podophyllotoxin. 

2.  Schrecker,  Trail,  and  Hartwell,  J.  Org.  Chem.  2JL,  292  (1956). 

Components  of  Podophyllin.  XIX.    Isomorphism  in  the 
Podophyllotoxin  Series. 

3.  Schrecker,  and  Hartwell,  J.  Org.  Chem.  21,  381  (1956). 

Components  of  Podophyllin.  XX.    The"15bsolute  Configura- 
tion of  Podophyllotoxin  and  Related  Lignans. 

4.  Schrecker,  J.  Org.  Chem.  (accepted  for  publ,).    Resolution  and 

Rearrangement  of  a-Methylhydrocinnamic    Acid  and  of  its 
3,  4-Dimethoxy  Derivative. 

5.  Schrecker,  Anal.  Chena.  (accepted  for  publ.).    Bulb  Tube  Assembly 

for  Vacuum-Distillation. 

6.  Vivian,  and  Belkin,  Nature  178,   154(1956).    The  Structure  of 

Neutral  Red  and  Related  Dyes. 

7.  Vivian,  J.  Org.  Chem,  21,   565  (1956).    Phenazine  Syntheses. 

V.  Amines. 

8.  Vivian,  J.  Org.  Chem.  21,  822  (1956).    Phenazine  Syntheses. 

VI.  N- Methyl phenazinium  Methyl  Sulfates. 

9.  Vivian,  J.  Org.  Chem.  21,   824(1956).    Phenazine  Syntheses. 

VII.  Certain  DisubstLtuted  Phenazines. 

10.  Vivian,  and  Waterman,  J.  Org.  Chem.  21,  914  (1956). 

Reactions  of  2-Nitrodiphenyl  Sulfide  and  Related  Sulfones 
in  Attempted  Ring  Closure. 

11.  Vivian,  J.  Org.  Chem.  21,   1030  (1956).    Phenazine  Syntheses. 

Vm.  Di-N- Oxides. 

12.  Vivian,  J.  Org.  Chem.  21,  1188(1956).    Phenazine  SyiTtheses. 

IX.    I-Halogenophenazines. 

I      13.    Vivian,  Nature  178,  753  (1956).    The  Practical  Synthesis  of 
•  l-Phenazinof! 
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14.  Wood,  Anal.  Chem.  (accepted  for  publ.)    An  Electrically 

Heated  and  Thermostatically  Controlled  Oil  Bath. 

15.  Fitzgerald,  and  Hartwell,  J.  Nat.  Cancer  Inst,  (accepted 

for  publ.)    Distribution  of  Tumor- damaging  Lignans 
Anaong  the  Conifers. 


17.     Honors 

J.  L.  Hartwell  was  invited  by  Prof.  L.  Zechmeister,  Calif. 
Inst,  of  Tech.,  to  prepare  a  survey  article  entitled 
"Podophyllotoxin  and  Related  Compounds"  for  Progress  in 
the  Chemistry  of  Natural  Products  of  which  is  is  editor. 
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.    i-RdJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

'^.    Objectives 

J    Development  of  novel  drugs,  primarily  from  plant  sources;  and  the 
udjof  these  and  a  variety  of  other  tumor-necrotizing  compounds  to  determine 
>w  iiey  bring  about  cell  damage  and  cell  death. 

B.    Methods  Employed 
Classical  techniques  of  pharmacology,  histo-  and  cytochemistry  and 
culture  are  used.    New  techniques  are  developed  as  necessary. 
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C.    Major  Findings 

For  each  of  the  several  aspects  of  this  research  project,  the 
principal  findings  and  general  progress  during  the  past  year  are  as 
follows : 

I.    Tumor -Damaging  Capacity  of  Plant  Materials. 

1.  Of  the  approximately  100  Australian  poisonous  plants  that 
have  been  tested  for  tumor-damaging  capacity,  4  have  consistently 
damaged  a  variety  of  transplanted  tumors.    From  the  bark  of  one  of 
these- -Alangium  villosum  ssp    tomentosum  var.  australe--  a  tumor- 
necrotizing  principle  has  been  isolated  (Dr.  Ross)  in  pure  form.    It  is 
an  indole  alkaloid  of  a  new  structural  type;  and  was  isolated  as  the 
quaternary  chloride  with  the  empirical  formula  C18H19ON2CI. 

Following  treatment  with  alkali  three  distinct  dismutation  products 
possessing  the  structure  of  a  carbinolamine  base  have  been  isolated 
and  identified.    The  related  species,  A.  villosum  ssp.  polyosmoides 
apparently  contains  the  same  alkaloidr~This  work  is  being  made  ready 
for  publication. 

2.  Investigation  was  continued  on  the  isolation  and  identification 
of  the  active  principles  of  Bryonia  alba  and  dioica.    A  complex  oxygen- 
containing  sulostance  of  molecular  weight  650  has  been  isolated  (Dr.  Ru 
in  small  quantity  from  the  ground  root  of  this  plant.    In  addition,  a 
plant  sterol  yielding  the  usual  sterol  color  reactions  has  been  found  in 
the  same  material;  its  structure  has  not  been  determined.    Neither 
substance  possesses  tumor- dam.aging  activity. 

3.  The  collaborative  project  is  continued  with  Dr.  Lavie  of  the 
Weizmann  Institute  (Israel)  on  fractionation  and  testing  of  Ecballium 
elaterium(the  sqoirting  cucumber  used  in  folk  medicine  for  treating 
cancer).    A  number  of  the  fractions  have  been  quite  potent  against 
Sarcoma  37.    Pure  y: -elaterin,  however,   is  inactive  even  at 

1000  7/ gram.    This  work  will  be  continued,  and  in  addition,  fraction- 
ation of  citrullus  colocynthus  (bitter  apple)  will  be  undertaken. 

4.  In  collaboration  with  Dr.  Mosettig  and  Dr.  Scher  of  NIAMD, 
testing  of  fractions  from  Dioscohea  villosa  have  been  initiated.    A 
number  of  genins  from  this  plant  are  now  available  in  pure  form  and 
in  sufficient  amount  to  begin  study.     Preliminary  testing  has  disclosed 
that  some  of  them  are  quite  toxic. 

5.  Work  has  also  been  started  on  the  testing  of  a  number  of 
"cucurbitacins"  for  anti-tumor  activity.    These  are  active  principles 
isolated  from  various  members  of  the  Cucurbitacae  (ex.  Ecaballium, 
Bryonia).    Collaboration  with  regard  to  these  compounds  is  with  the 
National  Chemical  Research  Laboratory  of  the  South  African  Council 
for  Scientific  and  Industrial  Research. 
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II,    St  udies  in  Cellular  Pharmacology. 

1.  Two  ofl6  induced  mouse  hepatomas  were  successfully  converted 
to  the  ascitic  form.    The  ability  to  form  ascites  tumors  from  the  solid 

I  tumors  appeared  to  be  a  function  of  innate  speed  of  growth  and  not  to 
I  degree  of  anaplasia.  (J. N.C.I.  17:   1-21,   1956) 

2.  An  investigation  on  the  effect  of  Nitromin  (nitrogen  mustard- N- 
I  oxide)  on  cells  of  sarcoma  37  ascites  and  an  hepatomas  ascites  was 
icompleted.    The  primary  cellular  effects  of  this  drug  were  (1)  a  decrease 
lin  mitotic  rate  (2)  an  increase  in  mitotic  abnormalities  (3)  a  marked 
[increase  in  cell  volume.  (J. N.C.I.  17:  421-433,   1956) 

3.  When  mice  carrying  sarconaa  37  ascites  tumors  are  injected 
lintraperitoneally  with  plant  polysaccharides,  certain  tumor-active 
[members  produced  marked  vacuolization  and  cell  enlargement  most 
[evident  48-72  hours  later.    This  points  to  a  disturbance  in  the  water 
!(and  salt)  balance  of  the  cell.    Of  20  polysaccharides  used,  Bryonia  and 
S.  marcescens  polysaccharides  produced  this  phenomenon.    Other 
iascites  tumors  (Ehrlich,  Krebs,  Yoshida,  S180)  have  not  responded 

In  this  fashion. 
II.    Studies  with  Human  Malignant  Cells  in  Culture. 

^  This  has  been  a  fruitful  phase  of  the  Section  Program.    Many 

experiments  have  been  done.    Some  have  been  finished  (and  published); 
pome  are  in  process  of  completion. 

1.    Studies  on  the  invasive  properties  of  a  human  cancer 
Strain  HeLa)  as  influenced  by  increase  in  temperature  (none), 
;onditioned  media  (this  diminished  growth)  and  in  contact  with  various 
bhick  embryonic  tissues  (extremely  varied  and  different  patterns  of 
growth  and  interaction  resulted).    (J.N.C.  I.  16:   1353-1373,    1956) 

I 

i         2.    The  apparently  spontaneous  transformation  of  normal  human 
libroblasts  into  what  appears,histologically,  to  be  malignant  tissue  has 
)een  observed  in  tissue  culture  of  an  infant's  foreskin.    The  implication 
)f  such  observations  are  considerable  with  regard  to  the  possible  state 
[if  "normal'cells  after  a  period  of  culture  "in  vitro".  (Science  123: 
|i02-503,    1956) 

3.    A  podophyllotoxin  derivative  was  used  to  study  its  effects  on 
jissue  culture  systems  in  which  human  cancer  (HeLa)  invades  normal 
jissue  (chick  embryonic  heart  or  strain  D).    A  six  hour  exposure  to 
i:"0  7/ml  produced  complete  metaphase  arrest  in  both  normal  and 
iumor  cells.    Removal  of  the  drug  at  this  time  resulted  in  complete 
jisappearance  of  the  effect  in  18  hours.    When  a  dose  of  1  7/ml  was 
iven  to  cultures  of  HeLa  and  Strain  D  on  alternate  days  for  4  weeks,  the 
pect  on  the  HeLa  cells  was  much  more  severe  than  on  the  normal  tissue. 
[MMS.  ready  to  be  submitted  to  Cancer  Research) 
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4.    The  response  was  observed  to  the  effect  of  hydrocortisone 
on  4  established  human  cell  lines.    The  changes  in  the  epithelial  cells 
of  strains  HeLa,  KB  and  intestine  407  was  a  striking  enlargement  of 
cytoplasm,  and  fragmentation  of  nucleus  and  nucleolus.    The  cells  of 
strain  D189  reacted  by  producing  extensive,  large  and  numerous 
cytoplasmic  vacuoles,  which  persisted  for  several  days  after  the  drug 
was  discontinued.    (MMS.  ready  to  be  submitted  to  J. N.C.I  ) 

IV.  Studies  on  Vital  Staining  with  Neutral   Red   and  its  Congeners. 

The  work  of  the  past  year  was  directed  toward  development  of  new 
and  improved  vital  stains.    Emphasis  has  been  on  (1)  obtaining  purer 
and  less  toxic  stains  than  those  now  available,  (2)  possible  development 
of  a  differential  stain  i.e.  one  which  stains  normal  and  tumor  tissue 
differently  (3)  a  pH-indicating  cell- permeable  stain,  which  would  give 
the  intra- cellular  hydrogen-ion  concentration.  (Nature  V.178:   154,   1956) 

V.  Effect  of  Reserpine  and  Chlorpromazine  on  Sarcoma  37. 

Tumor-bearing  mice  given  appropriate  doses  of  reserpine  or 
chlorpromazine  became  deeply  depressed,  and  remained  so  till  death. 
This  resulted  in  immediate  cessation  of  tumor  growth.    Whether  this 
effect  is  drug  specific  or  due  to  the  deeply  tranquil  state  with  its 
accompanying  inanition,   dehydration,  metabolic  changes,  hypothermia, 
hypotension  and  hypoxia,  remains  for  future  work  to  determine. 

These  drugs  provide  additional  means  for  study  of  the  host-tumor 
relationship,  especially  in  conjunction  with  other  tumor- necrotizing 
drugs.    (Submitted  for  publication  in  Science) 

D.  Significance  to  Program  of  the  Cancer  Institute 

This  investigation  is  designed  to  obtain  information  concerning 
the  naechanisms  by  which  necrotizing  compounds  produce  cellular 
damage;  and  to  correlate  at  the  cellular  level,    between  the  pharma- 
cologic action  of  drugs  and  the  structural  and  functional  responses  of 
cells  in  relation  to  treatment.    Such  information  is  urgently  needed  to 
develop  newer  and  better  drugs  for  the  use  of  investigators  working 
in  clinical  chemotherapy  of  cancer. 

E.  Proposed  Course  of  Project 

Most  phases  of  this  project  will  be  continued.    Continued  stress 
will  be  placed  on  investigation  dealing  with  the  nature  of  cell  damage 
due  to  chemical  agents. 
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16.  Publications 

1.  The  invasive  properties  of  a  carcinoma  (Strain  HeLa)  as 

influenced  by  temperature  variations,  by  conditioned 
media  and  in  contact  with  rapidly  growing  chick 
embryonic  tissue.    J.  Leighton,  I.  Kline,  M.  Belkin, 
and  Z.  Tetenbaum.    J.N.C.I.  16:   1353-1373,   1956. 

2.  Experiments  on  an  ascites  hepatoma  III  the  conversion  of 
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M.  Belkin,  and  E.  Essner.    J.N.C.I.  17:   1-21,   1956. 

3.  Effect  of  Nitromin  on  mitosis  and  cytoplasmic  volume  in 
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Belkin,  and  E.  Essner.    J.N.C.I.  17:  421-433,   1956. 

4.  Unexpected  anomalies  in  the  behavior  of  Neutral  Red  and 
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5.  Transformation  of  normal  human  fibroblasts  into  histo- 
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A. Objectives 

|.  Study  of  metabolic  transformations  and  the  mechanism  of  action 
Btablic  antagonists  with  respect  to  tumor  and  host. 

.  Establishment  and  employnaent  of  new  therapeutic  principles  and 
edues  in  the  management  of  tumor  growth  in  animals. 

S-  Methods  Employed 

^acrobiological  assay  procedures  involving  methods  of  inhibition  analysis 
niirjils  with  and  without  tumors.    In  vivo  and  in  vitro  biochemical  procedures. 
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C.    Major  Findings 

1.  Drug  tolerance:     Mice  with  relatively  advanced  Sarcoma  37 
tolerated  less  drug  (aminopterin)  than  normal  mice.    This  is  correlated 
with  reduced  food  intake  and  decrease  in  carcass  weight  of  tumorous 
animals,  first  demonstrated  with  the  Walker  carcinoma  256  (Mider 

et  al)  and  later  observed  in  this  laboratory  with  Sarcoma  37. 

2.  Dependence:      Biological  observations  which  would  result 
from  true  leukemic  cell  dependence  on  a  drug  can  be  duplicated  by 
indirect  effects  of  an  infectious  agent.    An  infectious  agent  was  isolated 
from  an  Amethopterin  "dependent    line  of  leukemia  in  mice.    The 
infectious  agent  retarded  the  growth  of  the  leukemia  in  mice  and  was 
toxic  for  the  host.    Amethopterin  blocked  both  actions,  permitting  the 
leukemia  to  grow.    When  the  leukemia  was  cleared  of  the  infectious  agei 
the  leukemic  cells  showed  resistance  to  amethopterin,  but  no  evidence 
of  dependence  on  amethopterin  for  optimal  growth. 

3.  Advanced  leukemia:     It  is  considerably  more  difficult  to 
treat  advanced  leukemia  in  mice  than  early  leukemia.    This  is 
attributable  to  the  increased  number  of  tumor  cells  in  advanced 
leukemia,  and  to  the  diminished  tolerance  of  the  host.    A  series  of 
drugs  shown  to  be  effective  against  early  leukemia  have  been  tested 
against  advanced  leukemia  in  mice,   employing  an  assay  system  develop^ 
for  this  purpose.    The  drugs  include  antifolics,  purine  antagonists,  nicoB- 
amide  antagonists  and  pyrimidine  antagonists.    Of  the  drugs  tested, 
amethopterin  has,  to  date,  yielded  the  greatest  extensions  of  survival 
time. 

The  action  of  amethopterin  against  advanced  leukemia  is  not 
attributable  to  reduced  caloric  intake.     While  untreated  mice  with 
advanced  leukemia  showed  a  reduction  in  food  intake,  treatment  with 
amethopterin(at  effective  dose  levels)    resulted  in  a  relative  increase 
in  food  intake  during  the  period  when  treatment  was  successful. 
Restriction  of  food  intake  perse    did  not  increase  the  survival  time 
of  mice  with  advanced  leukemia. 

In  advanced  leukemia  in  mice  the  peripheral  leucocyte  count 
is  increased,  the  hemoglobin  concentration  is  diminished  and  the  blood 
specific  gravity  is  reduced.     The  liver  and  spleen  are  enlarged  and 
their  specific  gravity  is  decreased.    The  occurrence  of  these  changes 
is  retarded  by  effective  treatment  with  amethopterin. 

Studies  with  advanced  leukemia  in  mice  indicate  that  there  is 
no  advantage  derived  in  the  discontinuance  of  treatment  with 
amethopterin.    Characteristically,  animals  died  of  leukemia  in 
2-3  days  when  treatment  was  stopped. 
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4.  Tranquilizing  drugs  (with  Dr.  Robert  Burton,  Inst,  of 
Neurological  Diseases  and  Blindness):    Lysergic  acid  (mono-  and 
di-ethylamides),  d-amphetamine,  and  desoxyamphetamine,   act  as 
analeptics  in  reserpine-depressed  mice.    Other  analeptics  are  under 
test.    In  this  connection  Dr.  Schrecker  has  synthesized  the  1-  and  d- 
forms  of  methoxy-  and  dim ethoxy amphetamine.    The  severe  and  pro- 
longed depression,  resulting  from  treatment  with  high  doses  of  reser- 
pine,  suggested  its  use  in  studies  of  the  host-tumor  relationship. 
Treatment  with  reserpine  prolonged  the  life  of  naice  with  early  and 
advanced  leukemia.    A  single  treatment  with  reserpine  produced  an 
almost  3-fold  increase  in  the  renaaining  lifetime  of  mice  with  advanced 
leukemia.    The  local  tumor  at  the  site  of  leukemic  inoculation  was 
markedly  reduced  in  size.    Although  at  high  doses  the  mice  did  not  eat , 
and  lost  weight,  the  effects  cannot  be  accounted  for  on  the  basis  of 
simple  caloric  restriction.    The  antileukemic  action  of  reserpine 

was  not  overcome  by  the  analeptic  action  of  d- amphetamine.    Several 
derivatives  of  reserpine  including  rescinnanaine,  deserpedine,  and 
isoreserpine  also  showed  antileukemic  activity. 

5.  Combination  treatment:    Studies  with  combination  of  drugs 
have  been  extended  to  mice  with  advanced  tumor.    An  experinaental 
design  was  developed  for  advanced  tumor  to  determine  whether  combi- 
nation treatment  at  any  dose  level  provides  a  more  effective  therapy 
than  can  be  obtained  with  either  drug  alone.    On  this  basis,  thioguanine 
[plus  azaserine,   and  6-mercaptopurine  plus  azaserine,  were  not  more 

!  effective  than    thioguanine  alone  or  6-mercaptopurine  alone.    Both 
combinations  were  more  effective  than  azaserine  alone.    When 
amethopterin  and  6-mercaptopurine  were  administered  daily,  amethop- 

jterin    was  naore  effective  than  the  most  effective  level  of  the  combination. 

I  When  amethopterin  was  adnainistered  every  3rd  day  and  6~mercaptopurine 
was  given  daily,  the  combined  treatment  was  more  effective  at  several 
dose  levels  than  the  most  effective  level  of  either  drug  alone.    This 
com.bined  treatment,  however,  was  less  effective  than  the  optimal 
treatment  with  amethopterin  alone  administered  daily.    These  observa- 
tions show  that  any  denaonstration  of  synergism  is  contingent  upon 

iappropriate  employment  of  the  drugs. 

I  6.    Diphosphopyridine  nucleotide  synthesis:     It  had  previously 

been  shown  that  a  ten-fold  increase  in  the  concentration  of  DPN  < 
occurred  in  the  liver  of  mice  following  injection  of  nicotinamide. 
These  studies  have  been  extended  (Dr.  Shuster). 

A  50%  decrease  in  liver  DPN  synthesis  (per  gm.  wet  weight) 
has  been  observed  in  mice  bearing  advanced  leukemia.    This  occurred 
a  few  days  before  death  at  a  time  when  total  liver  weight  (wet  and  dry) 
was  increased.    Both  DPN  synthesis  and  liver  weight  were  restored  to 
inormal  by  treatment  with  amethopterin. 
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6- Mercaptopurine  and  8-azaguamne  diminished  the  DPN 
synthesis  in  liver.    Amethopterin  was  without  effect,  a  surprising 
finding  in  view  of  its  accepted  role  in  blocking  purine  synthesis. 
Reserpine  (with  Dr.  Burton)  was  found  to  slow  the  rate  of  DPN 
synthesis  without  reducing  the  total  amount  produced. 

The  mechanism  of  DPN  biosynthesis  has  been  under  investiga- 
tion with  labeled  precursors.    Studies  with  C^^  glucose  indicate  that 
the  ribose  attached  to  the  nicotinamide  moiety  of  DPN  is  much  more 
active  metabolically  than  that  attached  to  the  adenine.    The  free  aden  ■ 
nucleotides  showed  more  extensive  labelling  than  the  adenine  nucleotic- 
portion  of  DPN.    The  latter  observation  appears  to  be  at  variance  with 
widely-accepted  in  vitro  schemes  of  DPN  synthesis  which  suggest 
rapid  equilibration. 

The  DPN- synthesizing  system  also  provides  a  tool  for  study 
of  the  conversion  of  glucose  to  ribose  in  the  whole  animal.    The 
results  obtained  by  using  glucose  labelled  with  C^^  in  various 
positions  showed  that  less  than  10%  of  the  ribose  was  formed  by  loss 
of  carbon  1  of  glucose.    Our  finding  is  in  agreement  with  the  transaldo- 
lase-transketolase  pathway. 

Studies  have  been  undertaken  (with  Dr.  N.  O.  Kaplan)  on 
antagonists  and  precursors  of  DPN.    This  work  stems  from  the 
implication  of  DPN  in  the  antileukemic  action  of  purine  antagonists 
such  as  6-mercaptopurine.    The  toxicity  of  3-acetyl  pyridine,  and  its 
reduction  product,   pyridyl- 3- methyl  carbinol,  can  be  blocked  by 
injection  of  nicotinamide.    Both  compounds  form  analogs  of  DPN. 
Despite  their  action  as  nicotinamide  antagonists  both  compounds  are 
almost  as    effective  as  nicotinamide  as  precursors  of  liver  DPN. 

3- Methyl  pyridine  (p-picoline),   3- pyridyl  carbinol,  and 
pyridine- 3- aldehyde  all  increase  liver  DPN  synthesis  in  vivo. 
Nicotinic  acid  inhibits  liver  DPN  formation  from  nicotinamide. 

N'-monomethyl  nicotinamide  is  almost  as  effective  as  nico- 
tinamide as  a  precursor  of  DPN,  and  protects  against  the  lethal  toxicity 
of  3-acetyl  pyridine.    Although  nicotinamide  protects  against  the 
toxicity  of  6 -amino nicotinamide,  the  6-aminonicotinamide  does  not 
appear  to  affect  DPN  synthesis  from  nicotinamide.    The  nicotinamide 
congeners  per  se  have  not  as  yet  demonstrated  appreciable  antileukemic 
action.    However,   deteiiled  information  pertaining  to  their  action  on 
DPN  synthesis  and  their  interactions  with  purine  antagonists  may 
eventually  provide  a  basis  for  effective  therapy.    In  this  connection 
pyridine  and  nucleoside  antagonists  may  be  synthesized  by  Dr.  Schrecke 

7.    Colchicine:     Preliminary  studies  were  conducted  (Dr.  Shuster 
and  Dr.  Papadopoulou)  on  an  enzyme  system  in  mouse  liver  which 
splits  CO2  from  one  of  the  methoxy  groups  of  colchicine.    The  enzjine 
system  requires  TPN,  magnesium  and  oxygen,  and  could  be 
demonstrated  in  the  microsomal  fraction  of  liver  homogenates. 
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Whole  homogenates  contain  an  unidentified  inhibitor.    Little  or  no 
activity  of  this  enzyme  was  found  in  a  number  of  mouse  tumors 
examined,  including  hepatoma. 

8.    Study  of  transformations  involving  citrovorum  factor 
(with  Dr.  Paul  Condit,  Clinical  Pharmacology  and  Exp.  Therapeutics 
Section);     The  technical  difficulties  which  delayed  assay  work  on 
this  problem  have  been  resolved  (Condit).    This  enables  us  to  proceed. 

'  D.    Significance  to  the  Program  of  the  Cancer  Institute 

,  These  studies  are  designed  to  provide  basic  information 

pertaining  to  the  host-tumor  relationship  in  chemotherapy.    From 
such  studies,  principles  for  treatment  in  animals  naay  be  established 
which  may  be  of  use  in  application  to  clinical  chemotherapy. 

E.    Proposed  Course  of  Project 

j  During  the  next  year  the  various  phases  of  this  work  will  be 

icontinued  and  broadened. 
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A.  Objectives 

:       To  prepare  a  supplement  to  my  'Purvey",  similar  in  format, 
coiring  the  literature  on  chemical  carcinogenesis  from  1948  thru  1953. 

B.  Methods  Employed 

This  is  a  literature  survey;  all  sources  of  literature  are  thoroughly 
seached  for  pertinent  information. 
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C.  Major  Findings 

The  Supplement  is  complete  and  steps  have  been  taken  to  get  i 
printed  and  bound.    Of  nearly  1000  compounds  listed,   nearly  800  are  i 
to  the  original  work.    Of  these,  about  190  are  carcinogenic,  thus  maii 
taining  the  remarkably  high  and  constant  proportion  of  carcinogenic 
compounds  found  from  the  earlier  work.    While  there  is  a  selectivity 
factor  operating  among  the  carcinogens  —  namely,  an  inordinately  higl 
proportion  of  carcinogens  in  a  few  classes  (18  out  of  2  1  carbamates, 
13  out  of  18  aminofluorenes,  9  out  of  16  cyclopentenophenanthrenes, 
41  out  of  88  azo  compounds,  and  14  out  of  29  benzacridines)--it  does 
not  appear  that  this  factor  is  important  enough  to  alter  seriously  the 
conclusion  that  a  high  proportion  of  carcinogens  is  to  be  expected  in 
any  large  group  of  organic  compounds  taken  at  random.    For  if  the 
figures  for  the  5  classes  of  compounds  cited  above  are  deducted  from 
the  totals,  there  still  remain  95  carcinogens  among  608  compounds, 
or  nearly  1  in  6. 

D.  Significance  to  the  Program  of  the  Cancer  Institute 

The  original  "Survey",   as  a  literature  survey  of  chemical 
carcinogenesis,  has  been  useful  to  research  workers  here  and  abroad 
and  has  gone  thru  2  editions.    Since  the  literature  on  chemical 
carcinogenesis  shows  no  signs  of  falling  off,   and  since,  in  fact,  there 
is  a  greatly  increased  popular  and  scientific  interest  in  carcinogenesi: 
as  a  problem  in  human  environmental  cancer,  it  is  anticipated  that 
the  present  Supplement  will  be  as  useful  as  its  predecessors. 

E.  Proposed  Course  of  Project 

It  is  proposed  to  bring  out  a  new  Supplement  every  2  years,  in 
collaboration  with  Prof.  Shubik.  Prof.  Shubik  is  now  doing  his  part  of 
the  work  for  the  years  1954  and  1955. 
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9 J  IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOin?  INTERCHANGE  OF  PER- 
I  SONNEL,  FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


10. 1  PROJECT  DESCRIPTIC»I  (SEE  INSTRUCTIONS): 

A.   Objectives 

i       To  attain  a  better  understanding  of  the  changes  produced  in  the 
hosljby  polysaccharides,  exogenous  or  endogenous,  and  to  relate  these  effects 
to  crtain  abnormal  situations  which  may  be  either  experimentally  induced  or 

of  ntural  occurrence. 

i 

|B.    Methods  Employed 

Immunological,  microbiological,  physiological,  and  biochemical, 
niod'ied  as  required  to  meet  the  specific  needs  of  particular  problems. 

(Use  reverse  and  additional  pages,  if  necessary) 
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C.    Major  Findings 

1.    The  sinailarity  of  host  responses  elicited  by  polysaccharides 
of  aninaal  and  plant  origin  and  by  bacterial  endotoxins. 

It  has  long  been  known  that  various  Gram- negative  bacterial  ha\ 
in  common  the  capacity  to  induce,  in  the  mammalian  host,  a  syndrome 
of  stereotyped  physiological  and  pathological  reactions,  including  fever 
leucocytic  changes,   Shwartzman  phenomena,  tumor  damage  and  a  ser:< 
of  profound  vasomotor  disturbances  terminating  in  a  state  similar  to 
irreversible  shock.    The  responsible  bacterial  components  have  been 
isolated  by  several  investigators  and  identified  as  complex,  high- 
molecular  weight  polysaccharides.    Gram-negative  bacteria  have  been 
thought  to  be  the  only  source  in  nature  of  polysaccharides  with  this 
combination  of  unique  properties,  and  substances  capable  of  evoking 
this  spectrum  of  host  reactions  have  not  been  recognized  in  other 
natural  sources. 

During  the  past  several  years  a  large  number  of  polysaccharide 
complexes  have  been  isolated,  in  the  Laboratory  of  Chemical  Pharma- 
cology, from  normal  and  neoplastic  tissues  of  nnammals,  and  from  plaa. 
Many  of  these  substances  have  been  shown  to  produce  fever  and  damagei 
to  certain  tumors.    On  the  basis  of  their  origin  in  either  animals  or 
plants,  nornaal  or  neoplastic  tissues,  and  their  activity  in  producing 
tumor  damage,    10  polysaccharides  from  this  large  collection  were 
selected  for  further  study.    Seven  were  active  in  damaging  tumors 
(polysaccharides  from  mouse  kidney,   liver,  lung  and  stomach  lining, 
Bryonia  root.  Sarcoma  37,  and  Carcinoma  241-6)  while  3  were  inactive 
in  this  respect  (polysaccharides  from  chick  embryo  skin,  rabbit 
abdominal  skin  and  tangerine).    These  10  polysaccharides  were  comfarc 
with  two  typical  endotoxic  polysaccharides  derived  from  Serratia 
marcescens  and  Salmonella  typhosa    as  regards  their  capacity  to  elicit 
the  array  of  biological  reactions  characteristic  of  the  bacterial  products 

The  effects  studied,  in  which  only  bacterial  polysaccharides  had 
previously  been  implicated,  were  of  two  types:     (1)  the  aforementioned 
classical  reactions  induced  by  bacterial  endotoxins,  and  (2)  (in  collabor; 
tion  with  Professor  Louis  Pillemer  of  Western  Reserve  University)  a 
group  of  reactions  which  have  been  described  only  recently.    The  latter  . 
include  interaction  in  vitro  with  the  properdin  system  (the  humoral  bactal* 
cidal  and  virucidal~mechanism  of  the  host,  consisting  of  properdin, 
complement  and  magnesium  ion),  the  depression  or  elevation  of  serum 
properdin  levels  in  animals,  the  production  of  an  early  transient  increa. 
(or  decrease)  in  non-specific  resistance  to  certain  bacterial  infections. 

The  results  obtained  may  be  summarized  as  follows:  The  three 
polysaccharides  originally  found  to  be  inactive,  in  the  damage  of  tumors 
consistently  exhibited  little  or  no  activity  in  the  effects  studied. 
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i   In  contrast,  the  other  seven  polysaccharides  even  though  varying 

1   considerably  in  terms  of  the  amount  required  to  evoke  (a)  any  one 

j  reaction,  (b)  the  different  host  effects ,  nevertheless  elicited  the  entire 

i   spectrum  of  host  responses  heretofore  considered  unique  attributes  of 

1  the  bacterial  endotoxins . 

I 

'  Two  manuscripts  have  been  prepared  which  report  these  results. 

D.  Significance  to  the  Program  for  Cancer  Research 

Certain  polysaccharide  complexes  previously  considered  unique 
;  for  bacteria,  and  recently  shown  in  this  Laboratory  to  be  widely 

distributed  in  nature  and  present  in  mammalian  tissues,  were  found  by 
i  us  to  exert  profound  effects  on  a  basic  defense  mechanism  (the  properdin 
system)  which  is  implicated  in  host  resistance  to  a  variety  of  apparently 
unrelated  injuries  ranging  from  bacterial  infection  to  radiation  damage 
'  and  shock.    These  investigations  are  expected  to  illuminate  the  mechanism, 
'by  which  these  polysaccharides  produce  necrosis  of  tumor  tissue  and  the 
'nature  of  the  resistance  of  the  tumors  to  repeated  administration  of 
{these  agents. 

E.  Proposed  Course  of  Project 

Our  demonstration  that  mammalian  tissues  contain  polysaccharides 
jcapable  of  producing  major  physiological  disturbances  in  animals  has  far 
jreaching  implications.    It  is  visualized  that  polysaccharides  with  such 
jendotoxic  attributes  are  ordinarily  present  in  host  organs  in  a  state  of 
firm  combination  with  cellular  components.    Under  the  impact  of  various 
types  of  injury  to  the  host  such  as  burn,  trauma,  hemorrhage,  radiation 
or  microbial  infection,  they  may  be  released.    The  nature  of  this  combina- 
tion in  situ   is  already  under  study.    The  liberated  polysaccharide  would 
jhen  play  a  role  of  critical  importance  in  the  development  of  the  characteris- 
tic host  reaction  to  these  types  of  injury,  generally  referred  to  as  "shock". 

I  In  order  experimentally  to  explore  this  hypothesis  it  is  first 

becessary  to  develop  appropriate  procedures  for    a)  the  detection  of  tissue 
polysaccharides  in  organs  and  body  fluids,  and   b)  the  measurement 
by  m.eans  less  laborious  than  those  presently  in  use)  of  serum  properdin, 
"  e  normal  host  defensive  agent  known  to  interact  with  polysaccharide 
!:omplexes.    Advances  in  these  kinds  of  methodology  are  the  objectives  of 
ork  which  has  just  been  started.    These  techniques  would  then  permit 
s  to  conduct  analyses  of  certain  alterations  in  the  host,  such  as  the 
ostulated  release  of  toxic  polysaccharides  as  a  result  of  various  types 
f  injury. 
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The  objectives  of  the  Secretarial  Unit  in  the  Office  of  the  Chief  are 
to;     Maintain  personnel,  correspondence,   ,    print,  and  requisition  files 
maintain  leave,  overtime,  and  budget  r«coi-as,  maintain  a  Laboratory 
library,  arrange  for  travel  of  professional  staff,  compose  and  type 
letters,  memoranda,  requisitions,  and  shop  orders,  and  type  manuscrlpta 
lantern  slides,  travel  requests,  personnel  requests,  and  miscellaneoua 
charts  and  articles.     The  above  duties  are  performed  for  35  profesaiona 
and  28  subprofessional  employees. 

Since  January  1956,  this  Unit  has  typed  the  following; 
Appi'ox,  3000  original  pa^es  of  manuscript,  1550  letters  and  memoranda, 
95  lantern  slides^  850  pages  of  miscellaneous  material,  1115  rpquislti 
215  Instrument  bhop  orders,  l65  Maintenance  Work  Requests,  125  Request 
for  Services,  75  reports  of  surplus  property,  70  Shipment  Requests,  $0 
Travel  ?    .^sts,  and  50  Personnel  Action  Requests. 

In  the  future  this  Unit  will  continue  to  do  its  utmost  to  produce  ao 
much  work  as  possible  and  to  perform  this  work  accurately  and  rapidly. 
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NCI-302 

Objectives  -  A.  function  of  the  Analytical  Unit  is  to  collaborate 
vath  the  independent  investigators  of  the  Biochemistry  Laboratory 
in  the  application  of  the  most  recent  developments  in  analytical 
chemistry  to  their  particular  problems i  and  to  so  effectively 
execute  this  function  that  the  unit  becomes  an  integrated  component 
of  the  research  program  of  the  entire  Laboratory. 

The  routine  service  of  this  unit  continues  as  described  in  previous 
annual  reports,  and,  during  1956,  1,700  samples  wer«  submitted  for 
analysis.  This  figure  represents  nearly  6,000  individual  tests  and 
a  woiic  load  equivalent  to  that  handled  in  1955  • 

The  spectrophotometric  investigation  of  all  amino  acids,  peptides, 
polypeptides  and  related  compounds  Isolated  by  members  of  the 
Biochemistry  Laboratory  continues  with  a  view  to  unequivocal 
identification  and  quantitative  estimation. 

Major  Findings  -  By  utilizing  a  combination  of  chromatographic 
techniques  and  an  established  spectrophotometric  method,  the  esti- 
mation of  micro  quantities  of  cobalt  in  kidney  tissue  was  accomplished 
in  connection  with  another  investigator's  study  of  the  observed  acti- 
vation of  Acylase  I  by  cobalt. 

Solid  state  infrared  spectra  have  been  found  useful  in  detecting 
structural  isomers  in  the  presence  of  one  another  at  the  level  of 
2-[i$.  This  technique  seems  most  promising  in  quantitating  the 
presence  of  leucine,  isoleucine,  alloi so leucine  or  norleucine  as  a 
contaminant  in  one  of  the  other  isomers. 

The  solid  state  infrared  spectra  of  a  series  of  amino  acids  and  their 
glycyl,  acetyl,  glycyldehydro  and  acetyldehydro  derivatives  have  been 
characterized  and  their  observed  absorption  peaks  have  been  correlated 
with  motions  of  specific  functional  groups  known  to  be  present  in 
the  molecules.  This  precise  characterization  of  the  specific  absorption 
frequencies  allows  unequivocal  qualitative  identification  of  the  specific 
compounds  and  establishes  the  foundation  for  specific  quantitative 
analytical  procedures  for  their  detection  in  mixtures  and  the  identi- 
fication of  a  single  component  in  a  mixture  of  optical  isomers 
(racemic  and  enantiomorphic  or  diastereoisomeric). 

Significance  to  the  program  of  the  Institute  -  The  infrared  and  ultra- 
violet program  is  complimentary  to  the  overall  program  of  the  Institute 
because  the  data  and  the  interpretations  which  it  has  made  possible 
can  be  used  in  any  project  related  to  the  qualitative  or  quantitative 
characterization  of  molecules  of  biochemical  interest,  especially, 
proteins,  polypeptides,  peptides,  amino  acids,  etc. 

Proposed  course  of  project  -  The  qualitative  infrared  characterization 
of  peptides  and  the  quantitative  estimation  of  isomeric  amino  acids 
as  contaminants  in  one  another  will  continue  in  the  same  general 
direction.  Future  work  in  infrared  spectroscopy  envisions  a  study 
of  the  model  structures  in  the  near-infrared  region.  The  most  recent 
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availability  of  instruments  recording  in  the  near-infrared  has 
focused  the  attention  of  those  interested  in  the  analysis  of 
biological  compounds  on  this  technique,     A  program  is  envisioned 
paving  as  its  ob;ject  the  characterization  of  the  model  sSuJ^Ses 
SfSl?  S*^/""^'"  *°  '?"  knowledge  that  the  characterizSio^ 
data  will  be  of  mmense  value  to  those  interested  in  applying  the 
technique  to  biochemical  problems.  ff-^y->^^  ^ne 
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10.    Objectives:      The    further   developmeat   of  methods   designed 
to  make   generally   available    amino   acids   in   optically 
pure   form  with  particular   emphasis   on   the   more    esoteric 
compounds   and  upon   procedures   for  handling    the   extremely 
small   amounts   of   race:nate   available    in   isotopically 
labeled   form.      The   large    scale   resolution  procedures 
through  which   the   iso-ners   enplojed  in  all   other   projects 
of   the    section   are   obtained   is    continued. 

Methods;      The   free   racemlc  amino  acid  or  a   derivative 
t.ivireof   Is   subjected  to  the    action   of  an   optically 
specific   enzyrne    and   the  unchanged  form   is    sx±)  sequently 
separated  from   the   degraded   isomer  by    differences    in 
its   solubility   or   by   chromatographyo 

Major  findings;      S-Benzyl-DL-penlcillamlne  has   been 
resolved   through  the  assymWrlc   hydrolysis   of  its   amide 
derivative  by  amidase.      The   D-amide    is    then   separated 
chromatographicall^    from  the~Tj   amino   acid.      It   has  been 
observed  that    in   the    absence   o'f  nhosphate  buffer,    acylase  I- 
cobalt    is    sufficiently   active   against   chloroacetyl-DL- 
cystlne    to   allow   the    direct    resolution   of  this   ImporTant 
amino   acido 

The   resolution   of   a-amino   pimelic   acid  has  teen   accomplished 
through   the    enzymatic  hydrolysis    of    its  N-acetyl 
derivative  Ly  acylase   I   and   the    resolution  of  a-e- 
diaminopimelic    acids    through  its   dlamlde,    has  been 
Improved  by   means   of   the   preliminary    chemical   separation 
of  the   me so   from  the  DL   form. 

A  method  for  the   preparation  of   small   amovmts   of 
optically  pure   amino  acids   has   been   developed  and 
applied.      This   procedure   takes  advantage   of    the  manner  in 
which  animal  L-   or  D-amino   acid  oxidases    specifically 
degrade   one   o7  the  isomers   leaving   the   other  intact. 
Twelve   D-   and  two   L-amino  acids  have  been  thus   far 
obtained  by   this    process   in   excellent   yield   and  purity. 

Significance   to    cancer  research:      The   resolution  program 
forms    the   material   basis    for  the   entire   program  of 
the   section   on   Protein  Chemistryo      Publications    of  the 
methods    involved,    it   is   fervently   hoped,    stimulate 
interest    in   the    field  at   large   in   the    use   of   well   defined 
compounds   for  biological   experimentation. 

Proposed   course   of  project:      Efforts   will  be   continued 
along   the  lines   indicated. 
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10.      Objectives:      To  ascertain   the   effect  of   the   configuration 

of    secondary   asyirL-netrlc   centers   in  a-anaino-   and 
a-hydroxy    acids   on    chemical j    physical   and  biological 
systemso 

Methods  Employed:      The  methods  utilized   included 
optical    rotation   and   optical   rotatory    dispersion 
which  Involved  the   use   of   a  photoelectric   polarlmeter, 
infra-red   spectra,    and   enzymatic   methods.      Enzymes 
were   prepared  and   fractionated  according   to   standard 
procedures. 

Major  Findings; 

Configuration   of   the    Isomeric   Octoplnes:    Preparation 
of   the   four  steroisomers   of   octopine   was    effected  via 
a  modification    of   previous   methods   involving   the    action 
of   DL-a-bromopropionic   acid,    in  alkaline    solution* 
on  E^  or  D-arglnine.      The   epimeric  mixture   of   (+) 
octopine  fhatural   form)    and   (+)    isooctopine,    secured 
with  L-arginine,    or    (-)    octopine   and   (-)    isooctopine* 
obtained  when  D-arginlne  was   employed,    was    separated 
into  the    pure  Tsomers    through  utilization   of   the 
picrate  and  flavianate   derivatives.      Optical   rotation 
values   of    (+)    octooine  and    (+)    Isooctopine   were 
[a]g^  =  +2O080   and" +26. 8°    {Zfo   in  water),    respectively, 
while   their   respective   levorotatory   antipodes   exhibited 
values   of    -20.6°  and   -26.6'    wider   the   same   conditions. 
(-)    Isooctopine  was   alternatively   prepared  by    the 
action   of  L-a-bromopropionic   acid   on   D-arglnine. 
Utilizatiori  of   L-   and   DL-a-bromopropi^nyl-L- valine 
in  lieu  of  a-br'omopropTonlc   acid    in   the   abo've   reactions 
resulted  in   the  formation    of  the   corresponding 
"octoplnyl"   peptides.       Infrared   spectra,    apparent 
dissociation  constants    and   ontical   rotatory   dispersion 
data   at   589,    573,    5i|6,    I4.35,    [|.05  and  365  rati,    of   the 
dlastereomeric   optical    antipodes    were    secured.      From 
the   latter  data,    calculations    of   the   contribution    (partial 
rotation)    of  the  a-    and   a' -asymmetric   centers   to   the 
observed   rotation  were    effected  and  t  he    empirical    rule 
of  Patterson  sind  brode  then   employed  to   tentatively 
assign  a    configuration   to    the    alanine   portion   of   each  of    ' 
the    stereolsomeric   octopines.      Such  assignment   was 
\xnequi vocally    confirmed   through  the   use   of   kinetic 
measurements   which  established   that    the    reaction  of 
L-a-bromopripionlc   acid  with  L-arglnine,    in  alkaline 
■Jolution,    yielded    (  +  )    octopine"  through  a  bimolecular 
substitution    (Sn2)    mechanism. 
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Significance  to   Cancer  Research;      The   essential  i^ture 
of  the   dlasyrametrlc   amino  acids*    L-lsoleucine   and 
L- threonine*    as   components   of   the^dlet   of  the   rat   and 
of  the  human  being,    draws   attention  to   the  somewhat 
more  subtle   influence   of   p- con  figuration  on  the 
behavior  of  the   substrate   in  biological   systems »      That 
some  enzyme   systems   apparently   show  a  rather  marked 
and   characteristic  response  to   substrates  with  a   given 
p- configuration,   whereas   others   exhibit  a  more   random, 
and   sometimes    Indifferent    response   with   respect   to 
this   same   configuration,    has  been  found*      In   this 
regard,   biological   systems   appear,  to  be   endowed  both 
with  enzyme   systems  of   seemingly   capricious,    as  well   as 
of  directed  nature.      It    is   perhaps    through  this 
combination  of   order  and   randomness   provided  by 
different   enzymes  with  respect   to    a  given  configuration 
that  the  plan   of  nature  can  be   effected.      In   any  event, 
physical,    chemlcaL  and  biological   studies   centered  on 
p-conflgurations  will  certainly  increase  our  knowledge 
in  this  regardo 

Proposed  Coxirse  of   Project;      To  determine   the 
configuration  of   the   stereoisomeric.  Y^^y^roxyglutamic 
ijacidso 
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10.     Objectives:     To  design  and  prepare  adsorbents  which  jjerrait  the 

application  of  chromatographic  principles  to  high  molecular  weight 
substances. 

Methods  Employed;     Suitable  varieties  of  acidic  and  basic  groups 
are   chemically  attached  to  cellulose  and  the  characteristics  of  the 
resulting  cellulose   ion-exchangers  are  evaluated  with  respect  to 
adsorption  and  desorption  of  selected  test  molecules. 

Major  Findings;     The  anion-  and  cation-  exchangers  developed  have 
already  founa  extensive  use  in  the    separation,  purification,  and 
concentration  of  the  following   substances;  proteins  from  senun, 
antibodies  from  Y-globulin,  enzymes  of  pancreatic   secretions,  a 
number  of  non-steroid  hormones    >  enzymes  from  spleen,  kidney  and 
heart,  miscellaneous  enzymes   ,  deoxyribonucleic  acid   ,  ribonucleic 
acid*,    tobacco  mosaic  virus*,  APC  virus,  etc. 


New  varieties  of  exchange  groups  have  been  incorporated  into  cellu- 
lose. Various  grades  and  particle  sizes  of  cellulose  have  been  in- 
vestigated in  the  preparation  of  cellulose  ion-exchangers. 

The  cellulose  ion  exchangers  have  been  shown  to  be  effective  adsorbents 
for  a  variety  of  macromolecules. 

Significance  to  Cancer  Research;  Available  methods  for  the  isolation 

and  examination  of  high  molecular  weight  components  do  not  have 
sufficient  resolving  power  to  separate  the  multitude  of  macro- 
molecular  substances  ^ich  are  known  to  exist  and  exhibit  specific 
biochemical  and  immunochemical  properties.     Until   suitable  methods 
have  been  developed  and  applied  to  complex  biological   systems,  the 
description  and  understanding  of  these   systems  must  remain  vague 
and  fragmentary. 

Proposed  Course  of  Project;     A  variety  of  potential   "tailor-made" 
cellulose   ion-exchangers  still  remain  to  be  made  and  testedo     Pro- 
cedures,  such  as  micro-methods,  ionic   strength  equilibrium  measure- 
ments, large  scale  adsorbent  preparation,  etc.  designed  to  facilitate 
and  provide  a  more  fundamental  insight  into  the   special  problems  of 
macromolecular  adsorption  and  desorption  are  being  instituted. 


Indicates  results  obtained  by  other  investigators  with  adsorbents 
developed  in  this  Laboratory. 
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10.     Objectives;     To  develop  and  apply  chromatographic  procedures  to  the 
resolution  and  isolation  of  the  many  protein  components  in  normal 
and  pathological  serum. 

Methods  Employed;  Serum  and  serum  fractions  are  chroma tographed  on 
cellulose  ion-exchangers  and  the  effluent  fractions  are  examined 
by  boundary  and  zone  electrophoresis,  ultraviolet  absorption, 
specific  biological  activity,  dye-  and  metal-binding,  etc. 

Major  Findings;  Resolution  of   serxira  components  has  been  increased, 
simpler  elution  schedules  devised  and  tested,  and   several  additional 
specific  components  have  been  identified.     The   specific  components 
that  have  been  identified  and  localized  follow:   several  Y-globulins 
with  differing  immunological  and  serological  properties,   siderophilin, 
lipoproteins,  glucosajnine-containing  proteins,  phosphatases.  Vitamin 
B]^2~c°''i^i"i^  protein,  hemoglobin  and  its  protein  complex  in  serum, 
a  trypsin  inhibitor,   several  albumin  components,  orosomucoid, 
ceruloplasmin,  thrombin,  a  "faster-than-albumin"  component   ,  in 
addition  to  a  variety  of  components  in  each  of  the  classical 
electrophoretic  sub-divisions. 

Significance  to  Cancer  Research;  A  circiilating  fluid,   such  as  blood, 
which  supplies  nutrients  and  removes  waste  material  from  all  parts 
of  the  body  must  reflect  in  some  manner  alterations  in  tissue  meta- 
bolism or  composition  which  are  the  causes  or  consequence  of  disease. 
These  new  adsorbents  and  chromatographic  procedures,  which  have 
already  demonstrated  greater  capacity  and  resolving  power  than  other 
methods,  provide  another  and  more  powerful  approach  to  the  under- 
standing of  the  composition  and  function  of  critical  raacromolecul»r 
components. 

Proposed  Course  of  Project:     The  continued  development  of   simpler 
elution  schedules  and  improved  methods  of  characterizing  the  resolved 
components  are  being  pursued  with  a  major  emphasis  in  the  direction 
of  micro-procedures  and  instrumentation.     Large   scale  preparation 
and  isolation  of  purified  fractions  of  clinically  or  biochemically 
desirable  components  will  be  investigated. 
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10.  Ob.lectlves: 

rv.  This  project  Is  a  continuation  of  a  series  of  studies 
Investigating  the  mechanism  bj  which  the  liver 
catalase  activity  is  lowered  in  ani. rials  bearing  tumors. 
The  initial  studies  of  this  series  were  centered  on  the 
isolation  and  characterization  of  liver  catalase  from 
nonual  and  tumor-bearing  rats.   The  evidence  obtained 
indicated  that  the  liver  catalase  from  the  normal  and 
tumor-bearing  rats  were  qualitatively  the  same  and  that 
both  were  located  principally  in  the  mitochondrial 
fraction  of  the  cello   The  lowered  liver-catalase 
activity  of  the  tumor-bearing  animal  appeared  to  be  due 
primarily  to  a  decreased  amount  of  catalase  and  not 
to  a  modification  of  the  catalase  molecule.   The 
present  studies  on  the  _ln  vivo  synthesis  of  catalase 
are  to  be  carried  out  In  an  atte.npt  to  determine 
whether  the  lowered  liver  catalase  reflects  a  lowered 
rate  of  synthesis  or  an  increased  rate  of  destruction. 

V,  Recently  other  projects  of  this  section  have 
produced  evidence  indicating  that  the  primary  factor 
responsible  for  the  anemia  associated  with  malignancy 
In  rats  bearing  certain  tumors  was  the  loss  of  red  coll 
Iron  into  the  tumor  by  a  heijiorrhaglc  process.   It 
is  possible  that  this  loss  of   iron  into  the  tumor 
may  also  affect  the  amoiant  of  available  iron  in  the 
liver  and  thereby  decrease  the  rate  of  catalase 
synthesis.   To  evaluate  this  possibility  it  is  indicated 
that  a  study  be  made  quantitating  the  effect  of  simple 
hemorrhage  on  liver  catalasso 

A  study  is  also  planned  of  the  relationship  between 
weight  loss  and  hemorrhage  in  normal  animals.   It  is 
anticipated  that  this  data  will  aid  in  the  Interpretation 
of  the  observation  that  the  cachexia  of  these  tumor- 
bearing  animals  was  more  directly  related  to  the  loss 
of  erythrocytes  Into  the  tumor  than  it  was  on  the  size 
or  rate  of  growth  of  the  tumor.   As  part  of  this  study 
the  activity  of  ■^he  serum  enzymes  aldolase  and 
phosphohexose  Isomerase  will  be  assayed  to  determine 
If  the  elevation  of  these  enzymes  frequently  observed 
in  the  tumor  host  could  be  mediated  through  the 
process  of  Hemorrhage. 

Methods  Employed: 

IV.  The  stud^  of  liver  catalase  synthesis  will  be  approach- 
ed by  several  methods.   The  most  direct  approach,  but 
technically  the  most  difficult,  is  to  remove  the 
tumors  from  rats  and  then  Inject  the  animals 
with  Fe59  or  with  Cli|  glycine  and  follow  the  incorporation 
of  Isotope  into  catalase.   Greensteln  has  shown  that  the 
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catalase  activity   of  turaor-bearlng  animals   returns 
to  normal  within  72  hours   after  the    removal   of  the 
tumor 9      If  the    catalase   is   newly  synthesized  the 
aptake   of  radioactivity   into   the  newly  formed 
batalase   should  be   higher  than  that    into  the 
patalase   of  normal   control    animals®      If,    however, 
|in  inhibited  catalase   is   reactivated  following 
l;'emoval   of  the    turaor  it  would  not  be   radioactive   and 
i;he  ratio   of  radioactivity    to   enzymatic  activity  in  the 
patalase  would  be    correspondingly  low  as   compared  to 
hat  in  a  nor:nal   animal. 


L  second  approach  to   the    study   of   catalase   synthesis 
fill  be   through  the   use   of  3-amlno-ls2,I|.-triozole  which 
lias  been  shown  by  Appleman   to   rapidly   reduce    the  liver 
ijatalase  activity    of  noimal    anitnals    to  nearlj    zero<> 
in  normal    animals   the  liver   catalase  activity   returns 
;o  norroal   within   72  hours   after  an    injection  of 
sriazolee      Since   all   of   the   catalase   activity    in  the 
liver  at   the   time   that   the   trlazole   is    injected 
llisappears  within   one  hour,    the    recovery  of  the 
iver  catalase  activity  represents   either  the   synthesis 
£  new  catalase  or  a  reversal   of  the   trlazole   ina.ctlvation. 
!he   distinction  between   the    synthesis    of   catalase  and 
[he  reactivation   of   catalase   can  be  approached  as 
utllned  above  by  the    injection  of  if'e59   or  Clij-  glycine 
t   the   time   at  which  there    is   no   catalase  activity » 
etermlnation  of    this   distinction   is   of  considerable 
[importance   in  itself  to  workers   Investigating   the  role 
[f  catalase  in  metabolism.      If  Indeed  the   use   of 
trlazole  provides   a   sl^apls   iTiechanasm  bj  which  catalase 
an  be   irreversibly   inhibited  in  vivo   it  may   provide 
;  valuable   tool    for   studies   on   catalase   synthesis.      In 
he  proposed  study    the   catalase   activity   of  both 
.praial   and  tumor-b earing  animals   will   first  be 
!liminated  with   trlazole   and   then   a   time    study  of 
jtie   return   of  the   catalase   activity   in   the   two   groups 
f  animals  will  be  madeo      A   second    study   will  be   carried 
'Ut  in  which  radioisotopes  will  be    Injected  shortly 
ijfter   the   trlazole  and  the    catalase  will   be   Isolated 
ad  counted  at   various   time   Intervals o 

1»   Another  series   of  experiments  have  been    started  in 
^tiich  the   effect   of  hemorrhage   on  the  total   liver 
latalase   activity    is   being    studied  with   the   aid 
<f  labelled  cells.      The  Fe59   labelled  red  cells   have 
teen   prepared  by   injecting   young   Inbred   rats   with  Fe59 
^.belled  ferric   ammonia   citrate   and  withdrawing  blood 
<|  hours  later.      Small    amoimts   of   the   labelled  blood  were 
^ijected  intravenously   into   rats   of   the   same    strain. 
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Since  the  labell^ld  cells  were  formed  in  the  donor 
blood  within  a  2l\.   hour  period,  they  had  no 
destruction  from  the  process  of  aging,  or  senility, 
and  in  the  normal  animal  remained  in  the  blood  with 
essentially  no  destruction  over  the  period  of  study. 

The  experimental  animals  were  bled  from  the  tail  on 
various  schedules.   Control  animals  were  treated 
identically  except  that  the  tail  was  cauterized  before 
bleeding  could  take  place,  instead  of  after  a  given 
amount  of  blood  had  been  taken.   The  total  suuount  of 
radioactivity  in  the  animal  was  known  at  all  times 
since  a  balance  sheet  was  kept  of  the  radioactivity 
withdrawn  in  the  blood  samples.   The  blood  volxime  was 
estimated  by  dividing  the  radioactivity  for  a  measured 
volume  of  peripheral  blood  into  the  kno..'n  total  radio-, 
activity  in  the  blood.   The  hemoglobin  concentration 
was  measured  on  the  same  sample  of  peripheral  blood  and 
the  total  hemoglobin  of  the  blood  was  calculated  from 
the  blood  volvune.   The  amount  of  hemoglobin  with- 
drawn was  carefully  recorded.   By  means  of  such  a 
balance  sheet  of  the  hemoglobin  withdrawn  and  the 
hemoglobin  reinaining  in  the  blood,  a  satisfactory 
estimate  of  the  hemoglobin  synthesis  over  any  given 
period  of  time  could  be  made. 

Major  Findings ;IVJn  collaboration  with  Dr.  Kuff 
a  method  utilizing  a  sucrose  gradient  has  been 
developed  by  which  the  catalase  of  a  single  rat 
liver  isolated  as  a  crude  fraction  by  a  procedure 
described  by  Price  and  Greenfield  can  be  separated 
from  ferritin.  This  procedure  appears  to  be  quantitative 
enough  to  separate  the  Fe59  incorporaticn  in  catalase 
from  that  Incorporated  into  ferritin  suid  to  require 
much  less  time  than  that  required  by  chromatography. 

Experiments  with  trlazole  confirm  the  reports  of 
others  that  the  liver  catalase  activity  is  reduced, 
and  in  addition  show  that  it  falls  very  rapidly, 
with  a  half time  of  only  7  or  8  minutes,  following  the 
intraperitoneal  injection  of  trlazole.   The  in  vitro 
addition  of  trlazole  to  liver  homogenates  is 
accompanied  by  a  similar  reduction  in  catalase 
activity.   In  other  experiments  intact  liver 
mitochondria  have  been  isolated  In  PVP-sucrose  following 
the  injection  of  trlazole  and  shown  to  contain  no  active 
catalase.   This  experiment  showed  that  the  inactlvation 
described  by  Appleman  is  not  an  artifact  which  might 
result  from  the  disintegration  of  catalase  containing 
mitochondria  during  homogenization,  followed  by  JLn  vitro 
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Inactivatlon   of   the   catalase  b^-   any  trlazole 
present  in  the   homogenate. 

V.   During  the    study   of  the    anemia   of   t-umor-bearlng 
animals*    It  was    found   that    certain   rapldlj?   growing 
tuTiors  weighing   up   to   one-third  of   the  body   weight 
had  almost  normal  hemoglobin  levels   and  showed  little 
weight   loss    or   cachexia.      These  tumors   on  further 
study  were   shown   to   develop  a  hemorrhagic  process 
in  the   tumor   very  late.      Other  tixmors   in  which  the 
hemoi^rhagic  process   developed  early   already      showed 
signs   of   cachexia  and  marked  anemia  by  the   time   the 
tiuaor  reached  10%  of   the   bodj    weight.      A   studj   of    the 
relation  of  hemorrhage   to   weight   loss  was   then  begun 
in  the  normal    rat   and  extended  to    include   the 
effect   of   simple  hemorrhage   on   those   enzymes   known   to 
be  changed  in  tumor-bearing    animals.      Although  only 
preliminary/    studies  have   been  carried  out» 
hemorrhage  does   appear  to  lower  the   liver  catalase 
lactivity.      On  cessation  of  bleeding   the    catalase  activity 
rapidly  returns   to  normal*. 

! 

Significance  to  Cancer  Research;      The  relationship 
between  the   growth  of   a  tumor   and  the  liver 


patalase   activity  Xvrhich  Dr.    Greens tein   so   clearly 
Isstablished  has   remained   one    of   the  most    striking 
effects    of   a   tumor   on   its   host.      However,    the 
nechanism   bj   which  the   liver   catalase   is   lowered 
bas  never  been    clearly   established.       The   present 
tudy  will   attempt   to    determine   if   the    synthesis 
Df   catalase   is   altered  by   the   presence   of   a   turaor  and 
.also    to   determine   whether   hemorrhage    affects    the 
is^nthesiso 

iPhe  present    studies   will   also   attempt    to    delineate 
phose   systemic    effects   of  tumor  which   are  mediated 
through  hemorrhage   from  those  mediated  by  other 
kechanisms.      This   information  may   provide  new   insight 
iis  to   the  importance   of   the   hemorrhagic  process   to   the 
jjell-being   of   the   host,  provide    the   basis    for  more 
/igorious   investigations    of   the    systemic   effects 
bf   tumors^and   also    lead  to    more   rational   therapeutic 
leasures   for   the    secondary    processes    created  by 
;he   presence   of   a  rapidly   growing   tumor. 

'roposed   course:      This   project   is    still    in   preliminary 


stages   of    development.      The    eventual    course    chosen 
lust   depend  on    the    findings    of  the    present    studies. 
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10.  Objective*  Previous  studies  have  shown  that  the  nuclease  and  catheptlc 
activities  are  closely  associated  in  the  sajne  particulate  tissue  fraction 
and  have  similar  physical  properties  which  render  their  separation 
difficult.  Our  objective,  therefore,  was  to  l)  develop  a  procedure 
for  the  separation  of  the  deoxyi'ibonuclease  and  ribonuclease  activitiw 
from  the  catheptic  activities  in  normal  and  neoplastic  tissues  and 
2)  to  characterize  and  compare  the  nuclease  activities. 

Methods  Employed*  The  following  tissues  were  usedj  normal  rat  liver, 

2  transplanted  rat  hepatomas,  rat  lymphosarcoma  and  calf  spleen.  By 
employing  differential  centrifugation  and  ammonium  sulfate  precipi- 
tations at  definite  concentrations  and  pH's  a  step  was  reached  in 
which  practically  all  of  the  catheptic  activity  was  in  the  precipitat* 
i.'h-i]e  the  DNase  and  RNase  were  in  the  supernatant  solution.  The 
nuclv:-ase  activities  were  measured  by  determining  the  rate  at  which 
the  DMA  (calf  thymus)  and  RNA  (rat  liver)  were  made  soluble  in  cold 

3  percent  perchloric  acid.  This  increase  in  solubility  was  followed 
by  measuring  the  absorption  at  260  mil  in  a  Beckman  model  DU  spectro- 
photometer. 

Major  Findings;  The  DNase  and  RNase  activities  from  these  tissues 
were  characterized  by  pH  optima  which  were  found  to  differ  from  pH 
optima  of  crystalline  pancreatic  DNase  and  RNase.  All  of  the  tissues 
showed  a  DNase  activity  with  one  acid  pH  optimum.  These  studies 
revealed  definite  differences  in  the  RNase  activities  of  hepatic 
tissues  and  spleen  and  indicated  that  each  tissue  has  characteristic 
RNase  activities.  Preliminary  studies  have  also  shown  that  the  RNase 
fractions  of  these  tissues  vary  qualitatively  in  their  ability  to 
hydro lyze  the  cyclic  nucleotides.  Unlike  the  pancreatic  RNase  they 
are  able  to  hydrolyze  the  "core"  of  yeast  nucleic  acid. 

Significance  to  Program  of  the  Institute*  Since  a  higher  rate  of  cell 
division  and  growth  (represented  by  increased  protein  metabolism) 
usually  prevails  in  tumor  growth,  the  separation  of  the  highly  active 
nucleases  will  afford  a  means  of  comparing  the  factors  involved  in 
the  nucleic  acid  metabolism  in  normal  and  neoplastic  tissues. 

Proposed  Course  of  Projects  This  phase  of  the  general  program  of 
our  laboratory  has  been  concluded  and  published. 


Form  No.  ORP-1 
bctober  1956 
[Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIOKAL  INSTITUTES  OP  HEAIflH 

INDIVIDUAL  PROJECT  REPORT 

•art  B:  Budget  Data  11,  NCI- 322 


SERIAL  NUMBER 


2.  BUDGET  DATA: 


:if57 


r'57 


ESTIMAl'EU  OBLIGATIONS 

MAN  YEARS 

DIRECT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

r 

BUDGETED  POSITIONS 

Iffdro 

1/3    0    1/3 
PATIEHT  DAYS 

PROF 

OTHER 

TOTAL 

1/3 

0 

1/3 

0 

BUDGET  ACTIVITY; 

RESEARCH  IT7 

REVIEW  &  APPROVAL  /~7 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE 


EJ 


1.  IDENTIFY  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSOMHEL 
FOR  THIS  PROJECT  IH  FY  1957*  IF  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  HO.(s): 

None. 


(Use  reverse  and  additional  pages,  if  necessary) 


^ 


3ri  Nos  0RP=1  Calendar  Je&t  19^6 

sibber  19^ 
Uiachraent  l) 


PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 


irtlGs     Honors,  Awards  and  Publications  15,  NCI-322 

SERIAL  NUMBER 


S.'LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
[CALENDAR  TEAR  1956-. 


;The  Purification  and  Properties  of  Deoxyribonuclease  and  Ribonuclease 
Ifrom  Normal  and  Neoplastic  Tissues. 

Mary  E,  Maver  and  Antoinette  E,  Greco,  J»  of  National  Cancer  Institute, 
prol,  17,  p.50 3=516,  1956. 


•  •  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
ALENDAR  YEAR  1956  s 


None 


P^m>  No.  ORP-1  Calendar  Year  I956 

October  1956 
(itacbment  I) 

PUBLIC  HEALOH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  REPORT 

Pe>t  A.  Project  Description  Sheet  1.  NCI°32lt 


SERIAL  NUMBER 


2,   NCI  3,  Laborator  y  of  Biochemistry 

INSTITUTE  OR  DIVISi6n  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Nutrition  and 

k.   Carcinogenesis 5,    °--"'"°'°"'"~~ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEIHESDA^ 

5  .  Biological  Studies  of  the  Mechanism  of  Carcinogenesis ^^ 

I  PROJECT  TITLE  ~"^ 

t 

^ ,   Harold  g.  Morris 

PRINCIPAL  INVESTIGATOR  '  ' 

ij  and  in  collaboration  with  L.  S,  Lombard  (NCIj  Pathology) 

8  I  B..P.^Wagner_y  and  C,  A.  Velat,  Providence  Hospitals  Detroit,  Michigan 

OTHER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  BCm 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH), 

None 


10. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

See  Continuation  Sheet 


(Use  reverse  and  additional  pages,  if  necessary) 


Continuation  Sheet  -  1  NCI-32U 


Objective'     Testing  the  carcinogenicity  of  compounds  excreted  in 

the  urine  or  feces  of  rats  ingesting  chemical  carcinogens,  or  other 
possible  or  theoretical  degregation  products  of   chemical   carcinogens. 
The  carcinogenic  activity  is  a  measure  of  their  biological  significance 
and  may  help  explain  the  raechanism(s)   of  carcinogenesis  and  provide 
additional  leads  for  the   study  of  the   intermediary  metabolism  of 
chemical  carcinogens. 

Methods  Employed:     Known  chemical  compounds  of  high  purity  are  ingested 
by  or  administered  to   suitable   strains  of  rats  orally  or  by  other  means. 
After  a  test  period  of  12  to  l8  months  the  animals  are   carefully 
necropsied,  gross  observations  noted,  the  tissues  fixed,  sectioned, 
strained  and  examined  microscopically  for  final  evaluation  of  micro- 
scopic changes  which  have  occurred. 

Results:     A  number  of   simple  aromatic  amine  compounds  never  before 

studied  have  been  subjected  to  carcinogenic  testing  during  this 
year.     It  was  mentioned  in  last  year's  annual  report  that  one  of 
these,   3,U  xylidene,  had  induced  a  high  percentage  of  pituitary 
tumors  in  female  Buffalo-strain  rats.    A  large  series  of  animals 
were   started  during  the  year  to  obtain  more  specific  knowledge  of 
the  histogenesis  of  pituitary  tumors.     Two  levels  of  ingestion  of 
the  compound  are  being  investigated  in  Buffalo  and  M-520  strains 
of  i^ts  of  both  sexes.     The  first  regularly  scheduled  autopsies  in 
this  series  will  be  made  December  20,  1956  and  the  proposed  plan 
will  not  be  completed  till  the  last  of  October  1957. 

The  gross  observations  at  autopsy  of  18  Buffalo-strain  female  rats 
that  ingestedp  -fluoroacetanilide  (another  simple  aromatic  amine) 
indicated  half  of  the  animals  had  enlarged  pituitaries  after  12 
months  of  ingesting  the  diet  containing  the   chemical  followed  by 
6  months  on  the   control  diet. 

Further  studies  on  the  carcinogenic  influence  of  ortho  hydroxylated 
simple  aromatic  amines  were  carried  outo     Orthohydroxy  acetanilide 
has  been  ingested  in  one  Experiment  by  rats  for  Ih  months.     The 
gross  observations  of  the  first  6  autopsies   (l  male  and  S  female) 
have  all   shown  enormously  enlarged  pituitaries.     Some  have  measured 
1.3  X  1,5  X  0,8  cm.  "in  size.     The  methylation  of  aniline  has  been 
considered  as  a  possible  means  of  interfering  with  orthohydroxylation. 
Therefore,  an  experiment  was  started  using   2,6-dimethylaniline  as 
the   chemical  to    see  if  it  has  any  carcinogenic  activity.     No  results 
are  available  to  date  in  this  test. 

Since  N-(7-chloro-2"fluorenyl)acetamide  has  a  decreased  carcinogenicity 
in  rats  it  was  deemed  important  to  test  certain  chloro  derivatives 
of  acetanilide.     Two  experiments  were   started  recently.  One  using 
£-chloroacetanilide  and  the  other  using  o-chloroacetanilide.     No 
results  of  these  tests  will  be  available  for  at  least  another  year. 
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I.  N-(7-hyclroxyfluorene)acetaniide  has  been  subjected  to  carcinogenic 
itesting  but  product  used  was  not  of  the  highest  purity  and  must 
be  retested. 

!N-(5-bydroxyfluorene)acetaraide  synthesized  by  Dr.  Weisburger  in 
jthis  unit  has  been  under  test  since  October  6,  1955 •     So  far  no 
tumors  have  been  observed.     A  carcinogenic  test  of  W-(U' -methyl 
i2-benzoylfluorenyl) amine  has  produced  a  transplantable  thyroid 
tumor  in  a  Buffalo-strain  rat, 

iSignificance  to  Cancer  Research;     These  experiments  are  designed 
to  give  new  knowledge  on  the  causation  of  cancer  and  to  provide 
new  points  to  study  the  intermediary  metabolic  processes  which 
occur  in  the  organism  during  the  metabolism  of  a  chemical  carcinogen 
and  prior  to  the  development  of  a  recognizable  tumor 
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distinguished  record  of  investigations  of  the  mechanism  of  carcinogenesis, 
bit  he  has  been  effective  in  promoting  the  broader  interests  of 
slentists,  and  their  contributions  to  the  entire  community." 

D:.  Morris  J  Completed  second  year  as  the  l8th  president  of  the 
Miatgomery  County  Civic  Federation.     The  largest  and  most  coxmty- 
vrjie  representative  group  of  citizens  in  Montgomery  County.     One 
P3>ject  of  special  interest  to  KoIoH.  which  this  Federation  supported 
a<i  will  continue  to  support  this  next  legislative  year  is  legislation 
tc exempt  non-resident  employees  from  payment  of  Maryland  income  tax. 
Siice  one  of  the  Federation's  delegates  is  chairman  of  Montgomery 
Cdnty  delegation  to  the  Maryland  General  Assembly  and  sponsored 
st;h  legislation  two  years  ago  I  feel  confidant  it  will  be  successful 
341957. 


Pan 


2. 


k. 


Calendar  Year  I956 

PUBLIC  HEALTH  SERVICE  -   -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 
A.    Paroject  Description  Sheet  1.      NCI -32$ 


SERIAL  NUMBER 


MCI        * 3«     Laboratory/    of  Biochemistry 

INSTITUTE  OR  DIVISION ~  LABORATORY,  BRANCH,  OR  DEPARTMENT 


Nutrition  and  Carcinogenesis?. 


SBCTIQN  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 


6.  I  rlechanism  of  Carcinogenesis;       (l)    Metabolisgi  of   acetylamino- 


7. 


a. 


i. 


PROJECT  TITLE       fiuorene    and  related    compoiAnds;    (2)    The    effect 
of   these    carcinogens    on  the   .netabolism   of   amino 
acids   in   the  host. 

TTft1P.n    M.     DyP.r. 


INVEsa 


PRINCIPAL  INVESTIGATOR 
CmiER  INVESTIGATORS 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL,  FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:     (BY  SERIAL 
NO*(S)  IF  WITHIN  NIH). 

None 


5. 


PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 


See   continuation   sheet 


(Use  reverse  and  additional  pages,   if  necessary) 


Continuation  sheet  -  1        NCI-32$ 

10.   Ob.lective:  -  The  sa:ae  as  in  several  previous  years;  to 
accu:nulate  Infoinnatlon  on  the  effects  of  a  chemical 
carcinogen  (l)  on  the  metabolic  activities  of  the  host 
and  (2)  the  action  of  the  host  upon  the  carcinogen,  with 
the  hope  of  ii'iuL-i£:(a)  the  (nechanism  of  the  carcinogenic 
process  through  identification  of  the  chemical  structure 
essential  to  the  conversion  of  normal  cells  to  cancer 
cells  and  a  search  for  evidence  of  a  union  between  the 
carcinogen  and  some  constituent  of  the  cell,  and  (b) 
of  demonstrating  specific  chanijes  in  metabolic  reactions 
in  the  host  that  may  have  a  causal  relation  to 
carcinogenesis. 

Specifically: -  (1)  comparison  of  the  metabolism  of 
tryptophan  in  rats  with  and  without  the  feeding  of 
N-2-fluorenylacetamide  and  related  compounds  in 
concentrations  that  eventually  induce  tumors  and 
preliminary  studies  oi  similar  nature  with  rats 
containing  indole  in  diets  with  and  without  n2- 
fluorenylacetamide  and  (2)  completion  of  one  phase  of 
the  investigation  of  the  protein  binding  of  N^-fiuorenyl- 
acetamide  and  related  structures  in  the  liver  and 
other  organs  of  the  rat. 

Methods  Employed: -  For  the  project  concerning  the 
reaction  of  the  carcinogen  with  the  host,  isotoplc  nitrogen 
was  used  as  a  tracer  in  studying  the  protein  binding 
behavior  of  Nl5-2-fluorenylaceta:nide  and  related 
compounds. 

In  the  project  related  to  the  effect  of  the  carcinogen 
upon  the  metabolic  reactions  of  the  host,  the  experiments 
to  date  have  been  designed  to  determine  the  effect,  if 
any,  of  incorporation  of  a  carcinogen  in  the  diet  (1)  upon 
the  nitrogen  metabolism  of  the  rat,  particularly  the 
total  nitrogen,  and  the  relative  amounts  of  urea  nitrogen 
and  ammonia  nitrogen  of  the  urine  and  (2)  upon  the  urinary 
excretion  of  metabolites  of  tryptophan  measured  bj  the 
Eckert  colorimetric  method  modified  for  the  determination 
of  total  color-reactLng  material  and  for  tryptophan, 
anthranilic  acid  and  kynurenine  in  the  presence  of  each 
other;  kynurenic  acid  by  ultra  violet  absorption  in 
the  Beckinann  U.  V.  spectrophotometer,  xanthurenic  acid 
by  a  colorimetric  method  elaborated  by  Rosen,  glucose 
by  the  Somogyi  quantitative  .method  for  glucose,  and 
also  by  fermentation  and  o-aminohippuric  acid  by 
paper  chromatography.   Paper  chro;tiatography  is  routinely 
used  for  the  identification  of  many  oi  the  tryptophan 
metabolites  present  in  the  urine  following  their  absorption 
from  urine  by  deactivated  charcoal  and  elution  by 
aqueous  phenol,  acetic  acid-phenol  and  am:rioni  a -phenol, 
and  concentration  while  distilling  off  the  phenol  in  vacuo. 
Specific  Rf   s,    fluorescence  under  ultra  violet 
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Irradiation  and  staining  with  Ehrlich' s   and  Ekman • s 
reagents   aid  in   the    identification   of   the  metabolites. 

Preliminary    studies  have  also  been  made   of   the 
(Tietabollsm  in   vitro   of  triptophan   and  kynurenine 
substrates   incubated  with  horaogenates   or   slices   of 
liver  and  kidney   of   rats   that  have  been  fed 
sarcinogenic  concentrations   of   2-fluQrenylacetamide   for 
'short   times  when    the    tissues   show  no  differences   from 
ibhe   controls  macroscopically.      Histologic  preparations 
|iave  not  been    returned  for   study.      Warburg   vessels   with 
I  stream  of   oxygen   have  been   used  for  this 
Investigation,    and  paper  chromatography  for   identification 
pf  tryptophan  metaboliteso 

la.jor  Findings:-    (A)    With  isotopic  nitrogen  in  the 


i)rotein  binding  project,    the  following  comments 
[jummarize   the  major   findings: 
1)    Small  but   consistent   excesses  in  the   concentration 
f  isotopic  nitrogen  were   found  in  acetate-soluble 
[ind  acetate-insoliJble  protein   fractions   from  rat 
Iver,   but  not   from  guinea-pig  liver  following  administra- 
ion  of  Nl5-2-fluarenylacetamide.       (2)    Significant 
[inrichment   of    the    rat-liver  proteins  was   found  following 
l5-2-fluorenyldlacetarTiide  and  2-nitro-Nl5-fluorene 
ut  not   after   the  relatively  noncarcinogenic  ^^^-l\.- 
luorenylacetamide.       (3)    The  ratios   of   isotopic   to 
otal  nitrogen  varied  in   acetate-soluble    and  acetate- 
nsoluble  protein  fractions   from  blood,    brain,    lungs, 
pleen,    heart,    kidneys,    small    intestine,    skin,    and 
uscle   from  different,  groups   of    rats   following 
Idmini  strati  on   of  Nl5-2-fluorenylacetamide.       Th:-    c-  loint 
f   enrichment,    if    there  was   any,    was   with   rare   excepuions 
:ess    than   that   of  the    fractions   from  the    liver   of 
he   host   rat.       The   enrichment   of  liver-protein   fractions 
ith  Nl5-2-fluorenylacet amide   to   rats  bearing   the   tumors 
as   also   greater  than    that    of  the   proteins   from  primary 
ammary   cancer,    and   from  transplanted  hepatoma    and 
holangioma,    although  there   was    evidence   of    soine 
nrichtient    in    the   transplanted  liver   tumors.  (1|)    A 
imilar   small   concentration   of   isotopic  nitrogen  was   found 
:a   corresponding  protein   fractions    isolated  from 

(mogenates   and    slices   of   liver   that   had  been    incubated 
acetate   buffer    solution   saturated,    when  hot,    with 
5-2-fluorenylacetamlde,    Nl5-2-fluorenylaaiine    or  2- 
tro-Nlp-fluorene.      The    combination   of   the    isotopic 
trogen   of   these    carcinogenic   2-fluorenyl    derivatives 
lath   the   liver  proteins    iri   vitro   appears    to    be   relatively 
lonspecific,    showing   similar   enrichment  with   rat   liver, 
(;ainea-pig  liver,    pretolT^ed  homogenates   of    rat   liver, 
ihd   rat   liver   incubated  with  Nl5-i|-fluorenylacetamide. 
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(5)   The  experimental   data   support   the    conclusion  that    the 
nitrOf^en   in   position   2   oi"   the   molecule   of  administered 
Nl5-2-fluorenylacetamide    is   present    in    stable 
combination  with  proteins    of  the   liver   of  the    rat. 

(B)    In   the    study    of   the   effect   of  2-fluorenjrlacetamide 
on   the   nitrogen   metabolism   of   the    rat   on   the    casein  diet 
compared  with   the   hydrolyzed   casein   diet   the   lollowing 
observations   were   made  when  no   food  was   given    the 
rats    during  the    2l|  hours   of   collection   of   the   urine. 
(This    routine   was   adonted  because    it   was  found  next   to 
impossible   to    count   on  the   animals    eating   the    same  amounts 
of   food,    even  when  less   than   that  normally   consumed  was 
furnished.      Rats   react  with   much   individual    variation 
to   life    in   the    glass   metabolism  cages.)    (1)    There  was 
considerably   more   total  nitrogen   excreted  by    the 
casein   fed   rats   than   by   the  hydrolyzed  casein    fed  ratsi 
both  by   controls   and   carcinofren  administered   animals. 
There  was   considerably  less  nitrogen  excreted  by   the 
rats   fed  N-2-fluorenylacetamide   than  by   controls   on 
the   same   diet.      In  the  week  preceding  the   2i|  hou.. 
period  of  urine    collection  there   was  no   difference 
in  the    average   daily   food   consumption   of   the   rats   on 
the    casein  diet  with  and  without    the    carcinogen,    but 
the  rats   fed  the    hydrolyzed  casein  diet   consuiaed  20 
percent   more  food  daily   than   the   average  daily   amovmt  eaten 
by   those   on  hydrolyzed  casein   supplemented  with  the   car- 
cinogen.      (2)    'fhe  urea  nitrogen    of   the    casein 
fed   animals   acco\anted  for   90  percent   of   the   total 
nitrogen,    while    the  urea  nitrogen  of  the  hydrolyzed   casein 
fed  animals   was   Sk  to  69   percent   of  the   toal   nitrogen. 
No  differences  were    found  between  the  carcinogen   fed  and 
the    controls   on   the    same    diet   in   the   urea-N    to   total 
nitrogen  ratios.    (3)    Ammonia  nitrogen   was   slightly 
greater  as   percent    of  total  nitrogen   in   the  urine   of  the 
hydrolyzed-casein   fed  rats   than    in   that   of   the  casein 
fed  rats,    equalling   7-9    percent    of  the    total  nitrogen 
in   the  first  mentioned  and  5   to   5*7   percent   in   the   latter. 
The   ammonia  nitrogen   did  not   account    for  the  nitrogen 
not   present    as   urea.      It   is   possible    that   there    is   loss 
of  the  hydrolyzed  casein  nitrogen   through  its   presence 
in   simpler  than   protein  form,    or  there  may   be   a   deficiency 
in  essential    amino    acids   other  than   tryptophan   which 
is   the    only   amino   acid  »^dde-i   to    -.ic    ..^  !1  :■  .'1"^  ■.    -   c..isoi.. 
diet.      The  nitrogen  distrioution    in    the  urine  was   the 
sa;iie    for   the   rats   fed  the   hydrolyzed  casein  diet 
supplemented  with  D-tryptophan    as  with  L-tryptonhan.      The 
supplementary    tryptophan  jaias   prcro-rb    1/.    Fufrici^-^nt   ^  ounts 
support   as   good  growth  with  the   D-   as   with  the   L-isomei.  • 
These  diets  were   used  by   Dr.    Morris   in  the   tladcTer  tumor 
versus   the   liver   tumor  s  tudy. 
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Z)    In  the   project   on   the   effect   of  N-2-fluorenylacetaralde 
y  tryptophan  metaboliau   the   following  observations 
]ave  been,  made:       (l)   Following  a  "Challenge"   dose   of 
(rally  administered  80  or  100  mg.    of  L-tryptophan, 
ismale   rats   of   the  Buffalo   strain  on  The    carcinogen- 
iappleiuented  caaein  diet    (Morris  No.    298,    a  diet   on 
viich  the    control  rats   are  well  nourished),    excrete 
:i  the  urine,    xanthurenic  acid,    free   and  corribined,   which 
Ls  not   eXcret-ed  by  the   control   rats   on  the  basal   diet 
vLthout   the    carcinogen.      Also  present   in   the  urine   of 
lie    carcinogen  fed  rats  are   free  and   combined  anthranilic 
spid,    kynurenine    and  reducing-fennentable    sugar  in 
£?eater  amoimts    than   in   the  urine   of   the   controls.      Theas 
differences   in   the  metabolism,  of    supplementgiry   tryptophan 
Sipear  within   a  week   of  feeding  a   dose   of  0.06^   of  the 
arcinogen  in  the    food  and   they    have  been   found   to 
^)ntinue    through  three   to    six  months    of   feeding.      There 
^}  some   indication  that  there   is   a  lessening  in  the 
^rfect  with  longer  periods   of-  feeding  but    this  study   is 
^icomplete.      The   appearance   of  xanthurenic  acid  in  the 
■u?ine  following  the    feeding   of  tryptophan  has  been 
s'ssociated  with  a  pyridoxine   deficiency  in  rats   and  in 
pegnant  women.      Xanthurenic   acid   is    co-yrT  ctaly   absent   and 
l.ttle,    if   any  differences  have   been   round  in   the 
mtabolism   of  a   challenging   dose   of   D-tryptophan  to 
42-fluorenylacetamide  fed  rats  and  Their  controls. 
(j!)   Male   rats   of    the    Buffalo   strain    show   a  higher 
iicidence   of  liver   tumors   than  do   females  and  they   show 
t^ie  effect   described  above  to   a  greater  degree   than   do 

e   females.      N-2-fluorenylacetamide    is  also  more   toxic 
male   than  to   female   rats.      (3)   J^ats   on  the   hydrolyzed 

sein  diet,    Morris   No.    299>    do  not   grow  as  well   or  look 
healthy   as    those   on  the    corresponding   casein   diet. 
'W'len   2-fluorenylacetamide   is   incorporated  in   the 
h;drolyzed  casein  diet   the    rats    show  a   more    severe 
i 
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terference  with  the   metabolis;a  of   supplSiTLentary 

yptophan  than  do   those   on   the   unhydrolyzed   casein 

et   supplemented  with  the   carcinogen.      (L|.)    With 

th  of  these  diets   supplementary   pyridoxin   fed  in 

lis   or   incorporated   in  the   diet   prevents    the   excretion 

xanthurenic    acid  and  the    increased   urinary 
thranilic    acid,    kynurenine   and   sugar  ty   the  rats    fed 
e   carcinogen    and   a   challenging   dose    of    tryptophan,    while 
e   pyridoxin  has  no    detectable   effect    on   the    control 
ts.      Thus   the   extra  pyridoxin   seems    to   counteract 
e  effect   of  N-2-fluorenylace.taniide    ou   the    raetabolism 

tryptophan  by    the   rat.       (5)    With  an  inferior   diet, 
rris    285,    supplemented  with  N-2-fluorenyldiaceta-mide 
d  to   male    rats    of  the   -'■rish  strain,    liver   tuaors    are 
llduced  after  10  to  12  weeks   feeding.      With  this   diet 
een  the   rats    on   the    basal    diet   excrete;   xcjithurenic 
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acid  but  the  carcinogen  fed  ani^nals  excrete  much  more. 
Supplementary  pyridoxin  has  much  less  effect  on  the 
abnormal  metabolism  of  tryptophan  in  the  carcinogen 
fed  rats  than  in  the  controls  on  the  basal  diet. 
Supplementary  pyrldoxine  was  fed  In  amounts  10  to  100 
times  ar,  great  as  in  the  original  diet  to  effect  a 
decrease  in  the  amounts  of  xanthurenic  acid  excreted. 
(6)  Indican  was  found  in  small  amounts  in  the  urine 
of  the  rats  followlnf?  the  challenging  dose  of 
L-tryptophan  but  there  was  apparently  less  of  this 
material  excreted  b\  the  carcinogen  fed  animals  than 
by  tae  controls.  (7)  There  was  no  greater  amount  of 
indican  in  the  urine  of  rats  fed  these  same  basal 
diets  supplemented  with  indole  following  a  challenging 
dose  of  tryptophan,  nor  with  the  indole  incorporated 
in  the  diets  containing  the  carcinogen  N-2-fluoren;yl- 
acetamide.   There  vjas  no  xanthurenic  acid  with  indole  in 
the  absence  of  the  carcinogen.   The  urine  contained 
large  amounts  of  a  substance  that  acted  like  indole 
in  the  Eckert  reaction.   Dunning  has  suggested  a 
possible  role  of  indole  in  the  induction  of  bladder 
tvimors  in  rats. 

Significance  to  the  proi^ram  of  the  Institute:  - 
The  appropriateness  of  the  objective  to  the  aims  of 
research  in  the  Institute  is  obvious.   The  possible 
significance  of  the  specific  investigations  can  only 
be  evaluated  with  the  accumulation  of  additional 
data.   At  this  time  it  appears  that  N-2-fluorenylacet- 
amlde  when  incorporated  In  the  diet  in  some  way  causes 
a  partial  pyrldoxine  deficiency  in  rats,  even  though 
the  basal  diet  is  sufficiently  rich  in  pyrldoxine  to 
support  the  growth  of  healthy  animals.   If  the  diet  is 
inferior  the  deficiency  caused  by  the  carcinogen  is 
greater.   It  would  be  naive  to  suppose  that  this 
apparent  pyrldoxine  deficiency  is  the  only 
abnormality  caused  b^,  the  carcinogen  or  that  tryptophan 
is  the  only  amino  acid  whose  metabolism  is  affected 
by  the  carcinogen.   There  is  evidence  from  many 
sources  that  pyrldoxine  is  involved  nonnally  in  trans- 
atainati  ons. 

Wliile  these  studies  were  being  made  reports  appeared 
from  the  University  of  Wisconsin  (Price  and  Brown) 
and  from  Lngland  (Boy land)  suggesting  a  possible  causal 
relation  between  the  abnormal  metabolism  of  tryptophan 
and  bladder  cancer  as  ia  licited  by  an  increase  In  the 
urinnry  excretion  of  tryotOTinan  metatoi  itea  nf+--'T 
a  challenging  dose  o:  tryptophan.  In  this  laboratory 
the  study  of  tryptophan  metabolism  was  also  vindertaken 
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n  relation   to  bladder  cancer.      However,   no   significant 
lifferences  were  foiond  in   the  metabolism  of   tryptophan 
jy  rats   on  the   diet   that  had  been  shown  in   other 
aboratories   to    cause   the    induction   of  bladder   cancers 
y  N-2-fluorenylacetamlde  and  the   diet   on  which 
-2-fluorenylacetamlde   induced  liver  txamors.      The 
ifferences   found  were  with  and  without    the   carcinogen 
Suggesting   that  the   carcin^ogen   causes   a   deficiency  in 
)yridoxine.      As  Dr.    Morris  will  report,    the    experiment 
let  up  to   compare   the   effect   of   the   diets   oh  bladder  and 
iiver  tumors  was  not   entirely   successful   as  most   of  the 
i'ats  on  the   carcinogen  with  both  diets   died  with 
[larly  mammary  t\imors.      The   early   results   of   the 
Investigation  on  theeifect   of  the    carcinogen  on 
jiryptophan  metabolism  seem  interesting   enough,   however, 
o   encourage   further  pursuit   o£  the  problem,    which  at 
iresent    I   should  hope  to  carry  on  as   follows: 

'ropoaed   course   of  pro.ject;-  A   study    of  metabolism  of 


ryptophan  in   carcinogen  fed  rats:      to   investigate 
ly   the  same  procedures  mentioned  above:      (1)    at 
least  2  other  hepatocarcinogens-  preferably    one 
low   acting  and  one.   fast  acting  to   see   if  they    show   the 
lame   effect,    and  for   comparison  at  least   two 
hemically  related  structures  that  have  been   found  not 
[o  induce  liver  tumors  under  the   same  experimental 
[ondltions*      N-I|.-fJLuorenylacetamide   should  be  tried 
is  one   of   the  non-carcinogens.      (2)   Analyses   should 
je  made   of  other  possible  metabolites   of  tryptophan 
|uch  as  I|.-qulnQlone ,   n-methyl-i4.-quinolone,    quinaldic 
'cid,   n-methyl-2-pyridone-5-carboxamide    (pyridone) 
o   try  to   accoTont   f_or  larger   amounts   of  the 
hallenging   dose    of    tryptophan,    since   relatively   sruall 
jmoixnts   of   the    dose   given  are   accounted   for  by   the 
Jaterials    thus    far   studied.       (This   is    also  true 
n  the    case   of  the   reports  mentioned  previously  on 
uman  bladder  cancer.)      (3)    In  accounting  for   the 
ryptophan    adcainistered   it   would  seem  desirable   to 
idminister  n15   enriched  tryptophan,    preferably 
[nriched  in  the  ring  nitrogen.    {l\.)   The  metabolism  of 
!everal   other  amino  acids   should  be   Investigated  under 
he   same  experimental   conditions.      I   should  like   to 
jegin  with  methLonine.      (5)    The  in  vitro   studies 
hould  be   continued  to  parallel   in  vivo   studies  with 
|ats.       (6)    The   investigation  should   be    carried   throughout 
he   tumor    induction   period   of    carcinogenesis,    sacrificing 
•ats  for  histologic   studies   of   the  liver  at    intervals 
ior  the    purpose   of   determining  whether   this    effect   of 
[he   carcinogen  is    related  to   a  necrotizing   effect   on 
he  liver.      Such  a   study    should  be  made  with  male   rats 
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to  Insure   the   induction  of   liver  tumors.      (7)    An 
experiment    should   Le   set   up  with  Dr.    Morris    to   in- 
vestigate  the    effect   of   sub-optimal    to   excessive 
concentrations    of   pyridoxine    in   the   diet   on   the 
induction   of   liver   tumors   b;;>    N-2-fluorenylacetamide. 
This  should   show   whether  or   not   a   partial   pyridoxine 
deficiency   is   a   requirement    for    the    conversion 
of  normal   liver    cells   to    cancer  cells. 

Search   for  fate   of    carcinogen  In   the   tissues   of   the 
rat:      Accumulated  evidence   from  other  laboratories 
that   non- carcinogenic    structurally  related 
compounds   occasionally  bind   to   tissue   proteins 
after  administration   to   rats    and  mice:      that 
moreover   a   fair  number  of   different    proteins    isolated 
from  a  single   "carcinogen-target"    tissue    show  binding, 
and  finally:      from  one   laboratory  the  report   that    one 
protein   fraction    separated  from  closely    related   ones 
by   electrophoresis    shows  binding   and  increases 
in   amount    during   the    feeding   of   a   carcinogen,    suggest 
that   the  most   important  need  at  present    to   the 
understanding   of   the   phenomenon   with  regard   to 
the   amlnofluorene   compounds    is    the  discovery. 
Identification,    and    characterization  of    the  behavior 
of  a   specific  protein    involved   In   the    carcinogenic 
activity.      Unless    such  a   specific  protein   should  b e 
found  to   bind  greater  amoionts   of   the   labeled   carcinogen 
than  the    crude   protein   fractions    that    have  been 
analyzed  further   studies   of  protein  binding   of 
N-2-fluorenylacetamide  by  the    Iso topic  nitrogen 
method  would  seem  to  bf-   inadv:' iQ.>le. 
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10.     Objective:     The  mechanism  of  the   initiation  of  the  carcinogenic  prooasr 
is  studied  using   synthetic  carcinogens  such  as  N-2-fluorenylacetamlde 
as  tool.     This  chemical  compound,  which  induces  tumors  in  a  number  of 
animal   species,  allows  the   investigation  of  the  early  phenomena  occtirr- 
ing  when  the  normal  tissue   is  converted  to  neoplastic  cells  by  the 
action  of  the  carcinogen.     A  number  of  approaches  are  followed: 

1)  The  metabolism  of  the  carcinogen  in  susceptible  and  resistant  sped* 
is  investigated.      2)  The   interaction  of  the  chemical  with  body  consti- 
tuents is  studied  in  terras  of  the  factors  involved  in  this  effect. 

3)  Potential  carcinogens  are   synthesized  and  their  chemical  structure 
is  correlated  with  their  biological  action  in  order  to  gain  inforaation 
on  the  molecular  elements  required  for  carcinogenic  action,     k)  The 
metabolites  of  the  carcinogen  as  revealed  by  the  biochemical  studies 
are   synthesized  and  their  carcinogenic  effect  determined;  this  study 
should  yield  information  on  what  type  of  compound  is  the  actual  carcino  n 
and  give  further  data  on  the   structural  requirements  versus  biological 
activity. 

Methods;  l)  The  fate  of  the  carcinogen  N-2-fluorenylacetamide  in 
animals  and  its  interaction  with  tissues  can  be  traced  readily  and 
completely  by  means  of  a  radioactive  atom  of  carbon  lU  incorporated 
into  the  molecule  by  synthesis.     Metabolic  products  in  excreta  or 
tissues  are  isolated  by  suitable  techniques  such  as  extraction, 
paper  or  column  chromatography,  counter-current  distribution,  vacum 
sublimation,  fractional  crystallization,  dialysis,  centrifugation, 
or  other  pertinent  processes.     After  purification  an  identification  is 
made  on  the  basis  of  physical  and  chemical  properties. 

2)  Theoretical  studies  on  structural  relationships  leading  to 
carcinogenicity  are  followed  up  by  syntheses  of   suitable  compounds 
by  new  organic  chemical  procedures,  to  make   such  materials  available 
for  biological  testing. 

3)  Other  new  chemicals  required  as  standards  in  the  metabolic  studies 
are  prepared  using  methods  devised  by  us, 

U)     Analytical  and  chromatographic  procedures  applicable  to  the  bio- 
chemical and  the  organic  chemical  studies  ar«  developed. 

Major  Findings;  I.  Biochemical  Aspects  of  Problem,  l)  Metabolism  of 
N-2-fluorenylacetamide   (2-FAA)   in  rats. 

a.  It  was   siiown  by  the  method  of  Stekol  that  no  mercapturic  acid 
derivatives  of  2'-FAA  were  excreted  in  the  urine. 

b.  It  was  demonstrated  by  carrier  experiments  and  by  chromatographic 
techniques  that  the  8-hydroxy  derivative  is  a  minor  metabolite 
of  2-FAA.     It  is  suggested  that  this  compound  arises  by  the  non- 
selective dehydration  of  an  intermediate  dihydrodiol  derivative, 
which  also  produces  the   7-hydroxy  derivative,  an  important 
metabolite.     This  finding  indirectly  contributes  to  our  under- 
standing of  the  mechanism  of  hydroxylation  of  complex  aromatic 
molecules. 
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The  following  compounds  were  found  to  be  minor  metabolites  of 
2-FAA.s  1-Hydroxy-,  3=hydroxy"5  5=hydroxy-,  7-hydroxy-,  and 
8-hydroxy-2=-fluorenamine,     These  derivatives  correspond  to  the 
previously  reported  acetyl  derivatives.     Their  significance 
remains  to  be  investigated. 

2-Fluorenol  and  N=(9=hydroxy-2=fluorenyl)acetamide  were  not 
metabolites  of  2=FAAs  although  these  compounds  could  have  been 
produced  by  analogy  with  the  metabolism  of  other  organic  compounds. 

Further  work  was  carried  out  to  identify  yet  unknown  metabolites 
of  2-FAA.    A  large  number  of  experiments  were  performed  to  improve 
the  resolution  of  chromatographic  systems,  particularly  for  the 
water  soluble  metabolites  of  2=FAAo     Tentative  identifications 
were  made  in  terms  of  the  glucuronic  acid  and  sulfuric  acid  con- 
jugates of  the  hydroscylated  derivatives  of  2-FAA.  described 
previously. 

Research  on  the  causes  for  the  shift  in  target  organ  (bladder) 
^en  2=-FAA  is  administered  to  rats  on  a  diet  high  in  tryptophan 
were  continued.     The  metabolism  of  2-FAA  was  studied  in  rats 
on  a  diet  containing  D-,  L-,  and  DL°tryptophan ,  and  indole 
(this  compound  exhibits  a  similar  effect     as  per  report    of 
Dr.  Dunning  at  the  19^6  meeting  of  the  American  Association 
Cancer  Research).     No  outstanding  differences  in  the  metabolism 
of  2-FAA  were  noted  in  the  experimental  groups  as  compared  to  a 
control  group.     It  remains  to  be  seen  whether  the   small  variations 
observed  are  real,  or  are  ascribable  to  experimental  error. 

The  metabolism  of  2-fluoren-9='C^-=amine  was  investigated  in  an 
experiment  designed  to  test  the  idea  that  more  ortho-hs^droxylated 
products  could  be  produced  with  this  compound  than  with  the  acetyl 
derivative  because  of  steric  hindrance  in  the  ortho  position 
in  the  latter  compound.     Hydroxylation  of  2-fluorenamine  occurred 
at  all  positions  of  the  aromatic  ring  system  as  was  found  with 
2-FAA.     Some  of  these  compounds  were  excreted  as  the  acetyl 
derivatives     proving  that  acetylation  had  taken  place,  either 
before  or  after  hydroxylation.     Ortho - Hydroxylation  was  of  similar 
magnitude  as  with  2-FAA.     The  liver  proteins  of  rats  fed  labeled 
2-fluorenamine  were  radioactive  demonstrating  binding  of  a  met- 
abolite to  the  proteins. 

Metabolism  of  2-FAA  in  guinea-pigs.  2-FAA  does  not  appear  to  induce 
t\mors  in  this  species.     Therefore,  investigation  of  the  metabolism 
of  2-FAA  in  the  guinea-pig  was  initiated  to  determine  vdiether  the 
difference  in  biological  response  between  this  species  and  the 
rat  was  due  to  metabolic  causes.     The  following  results  indeed 
showed  considerable  discrepancies  between  these   species. 

The  excretion  of  radioactivity  after  a  dose  of  labeled  2-FAA  was 
much  faster  in  guinea-pigs  than  in  rats. 
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b.  The  retention  of  radioactivity  by  tissues  was  low  (only  a 
small  amount  of  protein  binding  was  reported  by  Miller  and 
Miller.   (J.  Natl.  Cancer  Inst.,  15,  1571  (1955)). 

c.  The  major  metabolite  of  2-FAA  was  the  7-hydroxy  derivative, 
excreted  in  free  form  and  conjugated  with  sulfuric  and  glucuronic 
acid.     This  compound  accounted  for  80-90  percent  of  a  dose. 
Smaller  amounts  of  the  8-hydroxy  derivative,  2-fluorenamine , 
and  2-FAA  were  also  excreted.     However,  the  ortho-hydro xylated 
1-  and  3-hydroxy  derivatives  were  absent,  or  present  at  best  in 
extremely  small  amounts.     The  5-hydroxy  derivative,  a  major 
metabolite  in  the  rat,  accounted  for  a  very  small  amount  of  the 
dose.     More  of  the  hydroxylated  derivatives  was  excreted  in 
conjugated  and  less  in  the  free  form  than  was  the   case  with 

the  rat. 

These  data  suggest  the  following  important  conclusions  beairing 
on  the  mechanism  of  hydroxylation  reactions  as  well  as  on  the 
mechanism  of  carcinogenesis. 

d.  There  are  at  least  two  different  enzyme  systems  capable  of 
hydroxylating  aromatic  rings  and  attacking   specific  sites  in 
a  molecule.     We  feel  that  the  two   systems  act  by  separate 
pathways  on  the  basis  of  information  presently  available. 

e.  Ortho-Hydro xylated  derivatives  of  2-FAA  seem  to  be  involved  in 
the  carcinogenic  action  of  this  compound  in  rats  and     other 
specific   species. 

3)     Metabolism  of  N-(7-hydroxy-2-fluorenyl)acetamide   (7-OH-2^AA) 
in  rats.     This  experiment  was  recently  made  possible  by  the 
isolation,  of  this  C-^'^-labeled  compound,   in  high  yield  from  the 
urine  of  guinea-pigs  fed  labeled  2-FAA ,  using  column  chromato- 
graphic techniques  and  carrier  ciystallization  procedures  develop i 
by  us.     Preliminary  results  indicate  that; 

a.  Radioactivity  is  distributed  in  all  tissues  examined. 

b.  Radioactivity  is  bound  to  the   liver  proteins. 

0.     Metabolic  reactions  undergone  by  this  compound  consist  to  some 
extent  in  deacetylation,  and  also  in  further  hydroxylation. 
The  main  reaction,  however,  appears  to  be  conjugation  with 
sulfuric  and  glucuronic  acid. 

7.OH-2-FAA  is  one  of  the  major  metabolites  of  2-FAA  and  the  stud] 
of  its  metabolism  is  expected  to   shed  further  light  on  the  fate 
of  the  2-FAA  itself.     It  is  of   some  interest  that  protein  binding 
was  fovind  vrtiile  two  experiments  in  the  literature  have  reported 
a  questionable  carcinogenic  effect  of  7-OH-2-FAA. 
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;f.     Organic  chemical  aspects  of  problem* 

I     Large  amounts  of  several  fluorene  derivatives  were  prepared  for  the 
test  program  on  carcinogenicity  of  Dr.  H.  Morris.     At  current  prices 
these  compounds  would  have  cost  about  $3^00  if  acquired  from  commercial 
sources. 

About  0.^  gram  of  N»U-fliiorenylacetamide,  unavailable  from  outside 
suppliers,  was  prepared  for  Dr.  H,  Dyer*     Samples  of  N-(l-hydroxy-2- 
fluorenyl)acetamide,  N-(3-hydroxy-2-fluorenyl)acetamic[e,  and  the 
corresponding  amines  were  sent  to  Professor  Boyland  at  the  Chester 
Beatty  Research  Institute,  London, 

A  new  five  step  synthesis  of  3-fluorenecarboxylic  acid  starting  with 
commercial  2-bromo-l,i;-diraethylbenzene  was  developed.     This  compound 
is  an  intermediate  which  can  be  converted  in  two  more  steps  to  3- 
f lucre namine ,  the  slightly  carcinogenic  isomer  of  the  carcinogen  2- 
f luorenamine .     In  addition  this  chemical  is  required  for  the  synthesis 
of  N-(6-hydro2y-2-f luorenyl)acetaraide  • 

In  order  to  determine  whether  N-  (6-hydroxy-2-fluorenyl)acetamide  is 
a  metabolite  of  2-FAA  it  is  desirable  to  have  samples  of  this  compound 
for  comparison.     A   six  step  synthesis  starting  with  3-fluorenecarboxylic 
acid  was  devised,  of  which  four  steps  have  so  far  been  actually  carried 
out.     No  difficulties  are  anticipated  for  the  remainder  of  this  experi- 
ment. 

Work  dealing  with  the  reduction  of  fluorenone  by  hydrazine  and  the 
mechanism  of  the  Wolff-Kishner  reaction  has  been  completed  and  published. 


Significance  to  Cancer  Research^     Our  program  deals  with  the  investigation 
ol  the  cause  and  origin  of  cancer  leading  to  an  understanding  of  the  raech- 
aism  of  initiation  of  this  disease.     Once  the  basic  process  of  its  formation 
i  clarified,  a  rational  attack  on  the  prevention  or  cure  of  cancer  can 
b  devised, 

Pbposed  course  of  project;     The  present  studies  dealing  with  the  metabolism 
ad  interaction  with  tissues  of   the  carcinogen  N-2-fluorenylacetamide  and 
rjLated  compounds  will  be  continued* 
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10.     Objective-     To  stuc^  the  influence  of  TSH,  iodine,  and  desiccated 

thyroid  on  the  growth  of  transplantable  thyroid-gland  tumors  in 
mice  and  rats. 

Methods  employed:     Mice  were  inocculated  with  transplantable  ti^nwid 
gland  tumors  of   several  sublines  than  placed  on  several  different 
diets:  low  iodine,  low  iodine  +  goitrogen;  low- iodine  ♦  desiccated 
thyroid.     The  growth  of  the  tumors  are  to  be   studied.     Rats  were 
innoculated  with  transplantable  thyroid-gland  tumor  No.  5lli3  and  plai^j 
on  similar  diets.     The  growth  of  the  tumors  will  be  studied  over 
a  period  of  several  weeks. 

Re  suit  s :  These  experiments  have  not  progressed  long  enough  to 
report  any  positive  findings  at  this  time. 

Significance  to  Cancer  Research:  This  is  a  direct  approach  to 
study  of  factors  which  may  suppress  or  stimulate  the  growth  of 
autonomous  glandular  tumors  in  animals. 
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0.     PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

Objective;  To  obtain  a  simple  qualitative,  rather  then  quantitative* 
test  for  metabolism  of  cancer  cells*     ;■  j-h^-w:*,,. 

Results:  See  Continuation  Sheet, 
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10,     Results:     The  following  simple  manoraetric  test  has  been  devised  that 

permits  investigators  to  distinguish  cancer  cells  from  virtually  »li 
normal  body  cells,  growing  or  non-growing.     The   cells  under  test  are 
placed  in  a  manometric  vessel  of  any  convenient   size.     The  vessel  Is 
filled  to  one-third  to  one-half  of  its  volume  with  physiological  ser- 
um or  other  equivalent  body  fluid  (5  percent  CO2  in  O2  or  air  as 
appropriate,   slight  alkalinity,  adequate  glucose  and  bicarbonate). 
The  volume  of  cells  is  of  the  order  of  1/300  the  volume  of  serun* 
Cancer  cells  cause  the  manometer  to  register  a   steady  and  notable 
increase  in  pressure  with  time   (minutes  to  hours),  whereas  normal 
(uninju3?ed)  body  cells  cause  a  negative   (orca»zero)   change  in  pressui 
with  time.     The  few  -  if  any  -  exceptions  extant  are  only  apparent,    . 
or  are  readily  ruled  out  on  other  bases;  thus,  use  of  non-physiologi- 
cal media  (for  example,  unfortified  saline)  may  vitiate  the  test  for 
normal  cells,  and  omission  of  the  carbohydrate  glucose  certainly  wUl- 
for  cancer  cells. 

This  test  can  be  made  quantitative,  but  in  the  simple  form  Just  oat-  i 
lined  it  possesses  the   advantage  of  being  qualitative.     It  offers  a 
distinction  between  neoplastic  and  normal  cells  that  is  as  qualitatit^ 
as  "plus  versus  minus"  or  "up  versus  down" ,  and  that  is  observable 
in  terms  of  mere  pressure  change  -  that  is,  directional  movement  of    1 
the  manoraetric  fluid.     The  qusintitative  metabolic  basis  for  the 
observed  qualitative  manometry  is  completely  understood.     Thus,  the 
sign  cund  magnitude  of  the  pressure  change   can  be  expressed  as  an 
exact  mathematical  function  of  the   ratio  of  the  absolute  magnitude 
of  aerobic  glycolysis  to  the  absolute  magnitude  of  respiration  for 
any  given  conditions  of  experimental  arrangement. 

It  is  hoped  that  this   simple  test  may  prove  useful  or  definitive  in 
studies  of  many  tissues  or  cells  of  questionable  malignancy  -  for 
example ,  in  tissue  cultures  of  originally  normal  cells  that  are  under 
going  or  have  \indergone  carcinogenesis,  as  well  as  numerxjus  in  vivo 
instances.     In  any  event,  the   proposed  test  is  a  post  facto  epitoai- 
zation  of  three  decades  of  experimental  results. 
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10.    Objectives:      To   doterralae    the   action  and  mode   of  action 
of   anti-cancer  agents   when  used   In   vitro   and    In  vivo 
In   conjunction   with   relatively   tumor-speclflc    Inhibitors 
of  glucose   utilization   such  as   components   of   the  hormonal 
antl-lnsulln    complex. 

Methods   emplo'ved:      Tumor  slices   are   either  exposed  In 
vitro    to    the   compound   (s)>    or  the    compound(s)    Is    (are) 
administered   in    vivo  and    the   effects   on   In   vitro 
metabolism  subsequently    determined.      Methods    of  metabolic 
analysis   developed  In    connection  with   studies   of 
insulin: anti-insulin  hormonal    systems    are   employed   to 
evaluate   quantitatively   and  qualitatively    the    effects 
and  mechanism   of   action   of   the   agent (s)    under   test.      A 
series   of  tumors   exhibiting    a   spectrum  of  hormonal 
sensitivities  are   employed  as    test    systems.    , 

Major   findings: 

1.  Previously    reported  studies    concerning   in    vitro 

and  in   vivo   synergism  between  podophyllln   fractions  and 
sex   steroids    in   proauclng  metabolic    Inhibition   and 
necrosis    of  mouse    cancers   have  been    continued.      Results 
similar  to   those   secured  earlier  with  mouse  melanoma 
have   now   been    oLtained  in  spontaneous  mouse   mammary   cancers 
where    intraperitoneal    injection  of   100   gam-na   of 
diethylstllbestrol  plus   5   to   10   gamma   of  podoph^jllln 
fraction   ccY^  produced  massive   tumor  necrosis.       It   is 
still  not   known  whether    this   result   is   due   primarily   to 
action   on  the   tumor-supplying   blood    vessels,    the 
tumor  cells    per   se  ,    or   to   a   combination   of  both. 
However,    an    in   vitro   synergigtlc  action   on  hormone 
( antl-insulinT-sensitive   glycolysis    can  readily   be 
demonstrated,    and    the    In   vivo   effects   appear   to 
parallel    those   observed  jua   vivo   and   would  therefore 
appear   to  be   due   to    specific   action   on   cell  metabolisru- 
tumor   or  blood   vessel.      Next   the   previously  reported  In 
vivo    synergsm   between   diethylstllbestrol    and   podo- 
phyllln  fraction    in  producing   tumor   necrosis    is   not   due 
to   physical    interaction  between   the   two    substances  before 
Injection   in   the    suspension  vehicle    (10;^  polyvinyl- 
pyrrolidone)( PVP)    has   been   established  in  melanoma- 
bearing  mice   by    injecting   the    steroid   intraperltoneally 
and  the  podophyllln   fraction   subcutaneously.      Synergistic 
action   of  testosterone   and  podophyllin-fraction  has  been 
observed  in   inhibition   of   anaerobic   glycolysis  by  human 
lymphocytic   leukemia   cells. 

2.  Continuing   studies   have   been   made   of  in   vitro  models 
in   which  anti-insulin   inhibition    of   tumor  glycolysis  has 
been   usel  to  greatly   increase   susceptibility    of   the   cells 
to    other  types    of    cytotoxic   agents.       It   has   been  found 
that    the  addition  of    serum  or    colloid    (PVP)    decreases  but 
does  not    eliminate,    the    senstivlty   of    the   glycolysis   to 
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inhibition  by   sexsteroids   or  potentiators   thereof 
as  well   as  to    damage  b^y    certain    cytotoxic   agents.      These 
facts   should  be  taken   Into   account   in  evaluating   In 
vitro  experimentation.      The   data   show  that   in  vitro 
conditions   maj  be  modified   (e.g.    use  of  an  all   saline 
mediiom  containing  particular  Ion  balances)    so  as  to 
considerably  accentuate  previously  Induced  metabolic 
abnormalities,    thus   facilitating  interpretation  of 
the   in  vivo   situation.    Na+,    K+,    NHi^+,    and  Mg"*""*"  balance 
were   found  to   be   especially   critical   in  relation    to    the 
insulin: anti-insulin  regulaticn    of  glucose  metabolism. 

As  part  of  an   approach  to  understanding   the    established 
differences   in   susceptibility   of  normal    and  neoplastic 
tissues   to  necrotizing  agents,    comparative  measurements 
of  respiration  and    aerobic   acid  formation   of  tissue 
slices  under  various   Iri   vitro   conditicns   were 
carried  out.      The  magnitude   of  response   of  QO2  to 
succinate   2:Ij.  dinitro phenol,   and  oxygen   deprivation 
proved  to   be  useful  tools   in  this   connection. 

3»    Metabolic  studies  have  been  made  of  human  lymphocytic 
leukemia  cells    (largely  imoiature   or  abnormal    forms),    in 
collaboration   with  Drs.    James   Stengle  and  John  Laszlo. 
The   results   obtained  to   date   indicate   that   these   cells 
have  a  notable   glycolysis,   aerobic  as  well   as    anaerobicj 
in   common  with  topical   cancer   cell^  derived  from  solid 
tumors,    but    with   the  added  metabolic    feature    that   the 
respiratory    quotient    (CO2  produced/02   consitmed)    Is 
remarkably  low,   at    times   zero.      Amethopterin   and  6- 
mer  cap  to -purine  have  not  been  foiond  to  have   any 
measurable   effect   on   the   anaerobic.  gljcol;ysis   of   the 
lymphocytic   leulcextila  cells    (or  melanoma  S91   cells),    but 
under   aerobic   conditions    such  compounds   have  had 
the  remarkable    effect   of   returning  the  metabolism  to   or 
toward  that   of  normal   cells.      Thus,    the   aerobic 
glycolysis  was   largely   eliminated,   the  respiratory 
quotient  was    greatly  raised,    and   oxygen   consumption  was 
also   increased.      Whereas   it   has   been  relatively    easy  in 
the  past   to  treat  normal   cells    so   that  their  metabolism 
simulates  in   various  ways   the  metabolism  of  cancer 
cells,    it   would  seem  that  we   have  now   attained   the 
converse,    more    desirable,    experimental    result,    namely, 
that    compounds   like  amethopterin   have   the    effect    of 
"normalizing"    the  metabolism  of   cancer  cells,    in  harmony 
with,    and    support   of,    observed   chemotherapeutic    clinical 
findings.      Synergistic   action   of  such   compoimds  with 
the    steroid-podophyllin   synergism  described  also   are    in 
progress    in    connection  with  a   multiple-therapy    approach. 
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Significance  to  Cancer  Hesearch:   Development  of 
a  practical  :aeans  of  aor.nalizing  or  selectively 
destroying  tumor  cells  without  irreparably  damaging 
essential  normal  tissues  may  depend  on  a  multiple 
therapeutic  approach.   It  is  the  aim  of  this  project 
to  work  towards  the  exploitation  of  such  metabolic 
differences  as  occur,  or  can  be  artlfactually  made 
to  occur  between  neoplastic  and  normal  cells  so  that 
selective  destruction  of  tne  former  may  be  accomplished. 
Data  so  far  obtained  in  this  laboratory  suggest  that 
the  hexokinase  reaction  constitutes  a  point  of 
relatively  great  vulnerability  in  the  tumor  cell. 
Metabolic  blocking  at  this  locus  alone  may  not  suffice 
to  kill  a  neoplasm  (although  iiarked  growth  inhibition 
might  be  expected)  significantly  increased  sensitivity 
of  the  metabolic  loci  to  chemical  damage  may  thereby 
be  produced  as  a  connected?  accompanying  result. 

Proposed  course  of  pro.ject;   Continuation  of  the  above 
outlined  plan  of  attack  is  contemrilated  with  emphasis 
on  isolation  and  testing  of  potent  exogenous  glycolytic 
or  other  ;netabolic  inhibitors  (podophyllin  f racti  :'ns» 
penichrom'n  fractions  etc )  including  the  natural 
anti-insulin  factor(s)  of  the  pituitary.   Dr.  Anthony 
Schrecher  of  the  Laboratory  of  Chemical  Pharmacology 
is  cooperating  in  the  purification  and  characterization 
of  certain  unusually  active  glycolytic  inhibitor 
materials  recently  obtained  from  Podophyllum  pel  tat  am. 
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10.  Qb.jectlvos:   To  stud^  the  action  of  insulin  and  ant_* 
insulin  hormones  on  carbohydrate  metaoolism  at  the  sub- 
cellular level,  and  to  relate  these  mechanisms  to 
the  control  of  growth  in  normal  and  malignant  tissues 
in  vivo. 

Methods:   Cells  of  tumors  that  have  oeen  shown  to  have 
their  glucose  metabolism  under  insulin: anti-insulin 
regulation  are  disrupted  b^  mechanical  mesuis. 
Subcellular  fractions  are  isolated  by  differential 
centrifugation  and  the  action  of  insulin  and  anti- 
insulin  hormones  (and  their  potentiators)  on  isolated 
fractions  studied  by  manometric  and  chemical  methods. 

Ma.jor  Findings:   It  has  been  found  that  tumor  m''^'^- 
chondria  are  the  enzymatic  sites  of  internal  glycolytic 
activity,  and  that  there  are  striking  qualitative 
differences  in  glycolysis  oy  mitochondria  as 
compared  with  glycolysis  by  supernatant  fraction 
Drepared  from  the  same  tumor.   Thus,  exposure  of 
..lelaioma  bearing  mice  to  stressing  environmental 
temperature  results  in  .narked  reduction  and  rapid 
decay  in  the  rate  of   anaerobic  glycolysis  [qN2  (Nj] 

CO2 
by  subsequently  prepared  melanoma  mitochondria.   The 
rate  of  anaerobic  glycolysis  by  melanoma  supernatant 
fraction  is  not  significantly  affected  by  changes  in 
host  endocrine  balance  resulting  from  temperature 
stress.   Inhibition  of  mitochondrial  glycolysis 
presumably  takes  place  at  the  hexokinase  reaction  since 
in  the  presence  of  glucose  6-phosphate  and  fructose 
1-6  diphosphate,  rather  than  glucose  or  substrate, 
linear  rates  of  anaerobic  glycolysis  are  observed 
in  tumor-mitochondria  from  stressed  and  unstressed 
animals. 

It  has  also  been  shown  that  while  Insulin  has  no 
effect  on  the  glycolysis  by  tumor  supernatant  fraction 
it  has  a  profound  stimulating  effect  on  the  glycolysis  by 
mitochondria.   Depending  on  the  degree  of  host  stress, 
stimulations  of  from  l5-100/fa  in  the  in_  vitro  anaerobic 
glycolysis  by  mitochondria  have  been  consistantly 
observed.   These  experiments  confim  those  of  Cori  et  al 
(19l|5)  that  insulin  acts  to  relieve  on  inhibition  of  the 
hexokinase  reaction  imposed  by  pituitary  and  adrenal 
hormones  and  earlier  work  of  this  Section  showing 
the  same  with  respect  to  a  series  of  sex  hormones.   In 
this  connecticn  it  is  of  special  interest  that  testos- 
terone, while  having  little  or  no  effect  on  glycolysis 
by  tiimor  supernatant  fractions,  acts  to  inhibit  the 
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glycolysis  by  mitochondrial  preparations.   This 
effect  of  testosterone  is  strongly  potentiated  by 
certain  podophylin  derivatives. 

The  effects  of  prior  host  stress*  and  the  in  vitro 
addition  of  insulin  and  testosterone  on  the  anaerobic 
glycolysis  by  tuiuor  mitochondria  (but  not  tumor 
supernatant  fraction)  are  analogous  to  those  previously 
reported  for  intact  melanoma  cells  (J.N. C.I.  l6:35l 
(19^^)»   The  present  results  indicate  that  not  only  may 
subcellular  systems  serve  as'  sensitive  bioindicators 
of  host  endocrine  balance*  but  also  that  the  hormonal 
regulation  of  glucose  phosphorylation  in  living  cells 
takes  place  at  the  mitochondrial  level  of 
organization. 

Proposed:   During  the  coming  year  it  is  proposed  to 
continue  these  studies  and  examine  the  action  of 
various  chemotherapeutically  useful  agents  in 
mediating  endogenous  hormonal  regulation  of  glycolysis  at 
the  mitochondrial  level. 
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10,     Objective :     To  determine   the  effects  of   steroid  hormone  balance  on 
growth  of  tramsplanted  tumors  in  temperature-stressed  hosts. 

Methods;     Tiimors  are  available  which  are   sensitive   to  the  endocrine  ■ 
balance  of  the  host.     Tissue  from  such  tumors  is  inoculated  into  hoM 
animalsj  endocrine  glands  elaborating   steroid  hormones  are  remoired 
after  the  tumors  are  established  in  the  host^  growth  of  these  tuaora 
and  weight  changes  of  the  host  are  obsei-ved. 

Major  Findings;     Tumor  bearing  male  mice  of  the  MLB/c  x  08/1(7]^) 
strain  survived  only  five  days  following  adrenalectomy  when  main- 
tained on  0,85/f  NaCl  solution  (drinking  water)  ad  libitum.     One 
milligram  in  0,0U  ml.  of  a  saline   suspension  containing  25  mg. 
cortisone  acetate  Merck  per  ml,  per  mouse  (weight  20  to  28  gre.) 
administered  intramuscularly  or  sv±)cutaneously  immediately  follow-     • 
ing  adrenalectomy,  and  subsequent  weekly  doses  of  the   same   strength   I 
along  with  0,85^  NaCl  solution  (drinking  water)   ad  lib.,  kept  tunor 
bearing  animals  alive  up  to  21  daye  following  adrenalectomy. 
Adrenalectomized  non-tumor  bearing  animals  of  this  strain  have  been   . 
maintained  on  0.85$  NaCl  solution  alone  up  to  90  days  with  no  sign 
of  weight  loss  or  other  deleterious  effects.     Tumor  bearing  animals   I 
of  the  same   sex  and  strain  which  have  been  gonadectomized  and  adrena- 
lectomized (all  known  sources  of   steroid  hormones  removed)  have  also 
been  kept  alive  and  active  on  the  cortisone/NaCl  regimen  \^  to 

Ik  days.     The  tumor  used  was  the  Cloudraan  S91  melanoma. 

Significance  to  Cancer  Re  search ;     The  problem  of  cancer  control  is 
to  a  great  extent  a  problem  of  abnormal  growth  control.     Information 
regarding  the  ability  of  the  host  through  physiologic  changes  to  con- 
trol neoplastic  growth  or  to  lose   such  control  is  significant  to 
cancer  research. 

Proposed  Course  of  Research;     Studies  of  the  effect  of  steroid  baland 
on  transplanted  tumors  and  their  hosts  will  be  pursued. 


Form  No.   ORP-1 
October  I956 
(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIOHAL  INSTITUTES  OF  HEAIflH 

INDIVIDUAL  PROJECT  REPORT 

>art  B:     Btidget  Data  11,    NCI°332 


SERIAL  NUMBER 


2.  BUDGET  DATA: 


^•57 


F57 


ESTIMAl'KU  OBLIGATIONS 

MAN  YEARS 

DIBBCT 

REIMBURSEMENT 

TOTAL 

PROF  OTHER  TOTAL 

$8,690 

r 

$2,860 
BUDGETED  POSITIONS 

$1J.,550 

10      1 
PATIENT  DAYS 

PROF 

OTHER 

TOTAL 

1 

0 

1 

0 

3.  BUDGET  ACTIVITY; 

RESEARCH  /TT" 

REVIEW  &  APPROVAL  [^ 

BIOLOGIC  STANDARDS  /"T 


ADMINISTRATION        ri" 

PROFESSIONAL  & 
TECHNICAL  ASSIST- 
ANCE l~~J 


\.     IDWSIFI  ANY  COOPERATING  UNITS  OF  THE  PUBLIC  HEALTH  SERVICE,  OR 
OTHER  ORGANIZATIONS,  PROVIDING  FUNDS,  FACILITIES,  OR  PERSQHNEL 
FOR  THIS  PROJECT  IN  FY  1957*  IP  COOPERATING  UNIT  IS  WITHIN  NIH 
INDICATE  SERIAL  NO*(S): 

None 


(Use  reverse  and  additional  pages^  if  necessary) 


Form  No.  ORP-1  Calendar  Year  1956 

October  1956 
(Attachment  I) 


PUM.IC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 
INDIVIDUAL  PROJECT  REPORT 


part  Cs  Honors,  Awards  and  Publications     15 .  NCI-332 

mm.  NUMBER 


L6.  list  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 


Hunter,  Jehu:  Stress-Induced  Stimulation  of  Growth  in  a 
Derivative  of  the  S91  Melanoma.  Proc.  Amer.  Assn.  for 
Cancer  Research.  2,  1956. 


7.  LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR.  1956:.... ,  ..........    ....  


None. 


Form  No.  ORP-1  Calendar  Year  I956 

October  1956 
(Attachment  l) 

PUBLIC  HEALTH  SERVICE  -  -  NATIONAL  INSTITUTES  OF  HEALTH 

INDIVIDUAL  PROJECT  BEPORT 

Part  A.  Project  Description  Sheet  1.  NCI-333 


SERIAL  NUMBER 


2.   ^^^  3.  Laboratory  of  Biochemistry 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMEaW? 

|;1(,^   Cytochei!iist3:y  5^ 

SBCTICN  OR  SERVICE  LOCATION  (IF  OOBER  OBAN  BEIHESDAJ 

I    Fundamental  Oxidative  and  Glycolytic  Metabolism  in  Tumors  and  Tissue 

6.  Cultures*  

PROJECT  TITLE  ~"^ 

7.  Kent  WJKht  and  Dean  Burk 

PRINCIPAL  INVESTIGATOR   ""         '  ' 

B   -^--3-.-I.E^5^f  J_I«r^3-I^^>_?y!^I^fj---Jl}®rJ??  ^f^^^Sr^j. i^^f  s  Stengle_and_^ 
OTHER  INVESTIGATORS  John  Laszlo 

).     IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RJNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


^).  PROJECT  DESCRIPTION  (SEE  INSTRUCTIONS): 

See  Continuation  Sheet. 


(Use  reverse  and  additional  pages,  if  necessary) 


Continuation  Sieet  -  1  NCI-333 


10,     Objective:     Extensive   studies  of  normal  aind  inhibited  glycolysis 

and  respiration  of  various  tissue  cultures  is  in  progress.     Such 
studies  should  shed  new  light  on  the  etiology  of  cancer  and  will 
provide  fundamental   information  on  the  biochemical  characteristica 
of  tissue  cultures  and  related  unicellular  materials. 

Results*     Cultures  so  far  studied  include:  three  liver  strains  of 

different  degrees  of "malignancy";   six  strains  of  human  epithelitmj 
two  strains  of  human.He  La  cells;  Earle  L  sarcoma;   six  strains  of 
adipose  tissue;  an  adrenal  tumor,  primary  and  metastic»  a  pancreatic 
tumor  and  a  mammary  carcinoma.     The  metabolic  analyses  to  date  indica'^ 
that  all   strains  of  tissue  cultures  tested  show  a  range  of  raetabollai' 
largely  characteristic  of  cancer  cells  generally,  varying  from  929 
(L)  and  He  La  at  the  lowest  order  of  malignancy  to  epithelial  and 
adipose  tissue  strains  where  the  metabolism  of  ascites  cancer  cello 
is  approximated  in  several  respects.     The  most  significant  data  have  ■ 
been  obtained  with  two  lines  of  tissue  culture  cancer  cells  of  widely- 
differing  "malignancy"  that  were  both  derived  from  one  and  the  atom     i 
normal  tissue-culture  cell.     Injections  of  in  vitro  cells  of  the  two  i 
lines  (17U2  and  20h9)   first  produced  tumors  in  normal  C3H/He  mica 
after  the  12th  and  19th  in  vitro  transplant  generations,  respectlTBly" 
after  1-1/2  years,  the  percentage  production  of  sarcomas  was  63  and 
0  percent,  respectively;  and  after  3  years,  it  was  97  and  1  percent, 
respectively,  with  correspondingly  marked  differences  in  length  of 
induction  period.     Despite   such  gross  differences  in  "malignancy"  in 
vivo,  the  rates  of  growth  of  the  two  lines  of  cells  maintained 
continuously  in  vitro  have  remained  nearly  identical  and  relatively 
rapid.     Nevertheless,  the  metabolism  of  the   two  lines  of  cancer  cells 
whose  malignancy  was  developed  in  vitro,  has  been  found  to  parallal 
strikingly  the  differences  in  malignancy  observed  in  vivo. 

The  metabolic  values  were  measured  following  direct  transfer  of  the     i 
liquid  cultures  from  the  growth  fla^s  into  manometric  vessels,  witho' 
notable  alteration  of  environmental  temperatui^,  pH,  or  medium  compos 
tion  (horse   serum,   chick  embryo  extract,  glucose,  bicarbonate,  balano 
saline).     The  values  obtained  thus  accurately  represent  the  metabolia 
of  growing,  adequately  nourished,  pure  lines  of  healthy  cancer  colls 
free  of  admixture  with  any  other  tissue  cell  type.     The  anaerobic 
glycolysis  of  the  high -malignancy  line  17U2  was  Qjij  2  =  60  to  80, 
which  is  virtually  maximum  for  any  and  all  cancer  cells  previously 
reported,  including  ascites  cells.     The  anaerobic  glycolysis  of  the 
low-malignancy  line  was,  however,  only  one-third  as  great,  Qj/^2  ■ 
20  to  30.     The  average  aerobic  glycolysis  values  for  the  two  lines 
were  in  the   same  order,  Qj^*-'2  «  30  and  10,  respectively,  but  of  lower 
magnitude  because  of  the  usual,  pronounced  Pasteur  effect,  greater 
in  line  17U2  than  in  line  20U9   (Qi^2  -  Q,yp2  =  about  UO  and  1$).     On 
the  other  hand,  the  rates  of  oxygen  consixmption  were  in  the  converae 
order,  being  smaller  in  line  17U2  (Qq^  =  5  to  10)  than  in  line  20li9 
(Q02  ~  1*^  ^°  l5)>  corresponding  to  a  greater  degree  of  respiratory 
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0,     defect  in  line  17U2.     The  respiratory  defect  in  both  lines  was 
further  delineated  by  the  finding  of  little  or  no  increase  in 
respiration  after  the  addition  of  succinate  to  either  line  of 
cells  J  in  contrast  to  the  considerable  increases  obtained  with 
virtually  all  nonnal  tissues,  and  the  respiratory  increase  with 
paraphenylenediamine  was  likewise  relatively  low,  compared  with 
normal  tissue  responses.    A  further  notable  difference  between  the 
two  cell  lines  was  the  very  much  lower  inhibition  of  glycolysis 
by  podophyllin  materials  (anti-insulin  potentiators)   observed  with 
line  17li2  compared  with  line  20li9  (for  example,  10  and  70  percent, 
respectively,  at  a  suitably  low  concentration).     This  result  would 
be  expected  on  the  basis  of  the  much  greater  loss  of  anti-insulin 
hormonal  restraint  of  glucose  metabolism,  at  the  hexokinase  phosphory- 
lating  level,  as  the  degree  of  malignancy  is  increased,  just  as  found 
for  a  spectrum  of  solid  tumors. 
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10,     Objectlvest     To  develop  in  vitro  and  in  vivo  procedures  for  definij^  i 

qualitatively  and  quantitatively  the  operation  of  the  insulin:  anti- 
insulin  hormonal  mechanism  which  regulates  glucose  utilization,  and 
to  apply  these  procedures  in  developing  means  of  diagnosis  and  select' 
necrotization  of  tumors  especially  in  conjunction  with  multiple  pro- 
cedures for  therapy. 

Methods  Employed:     Tumor-bearing  mice  are  exposed  to  normal  (20  to 

25°  C.)  or  stressfxa   (35  to  UO°C.)  environmental  temperatures,  and 
the  effects  on  tumor  metabolism  and  growth  determined.     In  vitro 
measurements  of  the  effects  of  such  prior  treatment  on  glycolytic 
and  respiratory  metabolism  are  correlated  with  changed  sensitivities 
to  be  exogenous  glycolytic  inhibitors  (steroids,  podophyllins ,  etc.) 
and  insulin.     Metabolic  findings  in  vitro  are  correlated  with  in  tItc 
effects  of  temperature  and  chemical  agents  on  tumor  survival  an3 
growth.     Comparative  metabolic   studies  are  made  with  human  tunora 
and  with  tissue  cultures  as  feasible. 

Major  Findings;     At  low  concentrations  (3-10  p. P.M.)  podophyllln 
fraction  CC7E  selectively  inhibits  the  glycolysis  of  tumors  whew 
the  hexokinase  reaction  is  sensitive  to  hormonal  regulation. 
Sensitivity  of  the  glycolysis  to  this  material  is  correlated  with 
sensitivity  towards  sex  steroids  (testosterone,  diethyls tilbestrol). 
and  may  be  used  as  an  indicator  of  the  extent  to  viiich  a  given 
tumor  is   subject  to  insulin janti-insulin  control. 

Dr.  Katherine  Sanford  of  the  Laboratory  of  Biology,  has  derived 
from  a  single  normal  mouse  fibroblast  a  number  of  lines  of  tissue 
culture  cells,  of  varying  tumor-producing  potencies.     The  anaerobic 
glycolytic  capacities  of  these  cell     lines,  together  with  their 
sensitivity  to  podophyllin  fraction  CC7E,  have  been  periodically 
measured.     The  relationship  between  intensity  of  glycolysis,  its 
sensitivity  to  inhibition  by  fraction  CC7E,  and  the  ability  of  the 
cells  to  form  in  vivo   tumors,  correspond  to  a  remarkable  degree  with 
the  spectrum  of  behavior  previously  observed  in  mouse  melanoma  and 
other  tumors  studied  in  vivo  and  in  vitro.     Some  of  these  tumors, 
studied  in  the  first  transplant  generation  in  mice,  showed  in  vitro 
responses  to  both  steroids  and  insulin  thus  demonstrating  that 
sensitivity  to  host  hormonal  regulation  of  tumor  cell  raetabollM 
was  still  present. 

Studies  of  a  series  of  spontaneous  mouse  mammary  cancers  (both  irith 
and  without  milk  agent),  obtained  from  Dr.  Andervont,  establi*ed 
that  insulin :anti-insulin  hormorial  regulation  of  glycolysis  operatas 
in  a  manner  similar  to  that  observed  in  melanoma.     The  demonstration 
that  this  type  of  hormonal  regiaation  of  glycolysis  operates  in 
diverse  tumor  types   (melanoma,  mammary  cancer,  and  solid  tumors 
derived  from  tissue   cultures  of  fibroblast  origin)   suggests  the 
general  importance  of  this  mechanism  in  nammalian  cell  metaboll»« 
This  fact  is  further  borne  out  by  the  demonstrated  sensitivity  of 
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certain  non-raalignant  mouse  tissues  to  this  type  of  glycolytic 
inhibition  (e.g.,  kidney,  12-day  embryo).  However,  from  studies 
in  tumor  and  normal  tissues  of  temperature- stressed  animals  it 
appears  that  it  is  possible  to  bring  about  rather  selective 
inhibition  of  tumor  glycolysis  by  means  of  the  anti-insulin 
mechanism,  at  least  in  those  tumors  where  progressive  anaplasia 
has  not  yet  resulted  in  extreme  loss  in  sensitivity  to  such  hormonal 
regulation. 

Dr.  Hochstein,  post  doctoral  NIH  Research  Fellow  in  the  Section, 
has  provided  convincing  new  evidence  for  a  high  intrinsic  glycolysis 
in  tumor  mitochondria  (S91  melanoma,  K-2  ascites)., of  special  importance 
is  his  finding  that  the  insulinsanti-insulin  regulation  of  glycolysis 
functions  at  the  mitochondrial  level  rather  than  in  the  non-particulate 
soluble  phase.  These  results  are  reported  separately  (NCI-331). 

Studies  with  S91  melanoma  slices  have  shovm  that  the  inorganic  ions 
Na*,  K*,  NHf  and  i^ig**  play  critical  roles  in  the  hormonal  regulation 
of  glycolysis.  The  glycolytic  balance  was  shifted  towards  insulin 
action  (stimulation  of  glycolysis)  by  Mi  *  (by  as  little  as  h  P.P.M.) 

lAiereas  K*  markedly  increased  glycolytic  inhibition  (as  little  as 
220  P.P.M.  were  effective  in  the  presence  of  ca.  1|900  P.P.M.  of  Na*)  . 
The  data  indicate  a  synergistic  stimulation  of  glycolysis  by  insulin 
and  Mil  ■*",  and  a  potentiation  of  anti-insulin  action  by  K*. 

Significance  for  Cancer  Research.  The  data  so  far  obtained  suggest 

that  the  methods  of  metabolic  analysis  developed  in  this  study  should, 
with  proper  adaptation,  prove  useful  to  the  patholigist  as  an  ad;Junct 
to  histological  diagnosis  of  tumors  relative  to  predictive  degrees 
of  hormone  sensitivity  and  malignancy.  There  are  implications  for 
hormonal  therapy  of  cancer,  particularly  with  respect  to  the  mech- 
anism of  action  of  steroid  hormones  and  their  possible  continued 
use  with  anti-insulin  pituitary  factor  (s). 

Proposed  Course  of  the  Project"  It  is  planned  to  extend  these  studies 

over  a  wider  spectrum  of  animal  and  human  tumors.  Further  improvements 
in  metabolic  resolution  of  tumor  types  will  be  based  in  part  on  utiliza- 
tion of  newly  obtained  information  on  the  qualitative  and  quantitative 
effects  of  inorganic  ion  balance  and  the  interaction  of  these  with 
specific  inhibitors  such  as  steroids  or  podophyllin  derivatives. 
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10.      Objectives:      This   project    Is   deslpned  to  prepare  and 
investigate   a   soluble   dlet»    composed  entirely    of 
chemically   defined  inaterials,    to  be   applied  Loth   in 
the    careful   investig'^tlon   of   the   role    of   various 
components   of  the    diet,    or   additives   therwto,    !n   the 
ijrowth   and  metaboliaa   of    tunors  and  of    tiie    tu;Tior 
bearing   host    and  with  the    ultimate   purpose   of    supplying 
an   easily    sterilized,    co^nplete    diet   bj   the   intra- 
venous   route   to   post-onerqtl ve   or   cancerous  patients, 
to   preraature    Infants,    or   to   other  patients   unable  to 
e&t  normally. 

Methods    ejnployed:      The   approach   thus   far  has  been 
concerned  w  ith   the   develonaent    and  ad  lib   feeding  of 
such   diets    to   rats    for  extended  periods    and  with 
the   observation   of    the    Hfe-cycle    capabilities   of 
ani.nals    so   raised.      Various   modifications   of   the 
basal   diet   are    conpared  with  respect  to   the   effect 
on  the    growth  rate   attained,    the   relative    efficiency 
of    the  mixture   ^ind  the  overall   metabolic   picture 
presented. 

Major   finding; 3:      A   diet   has   been   prepared   which  when 
supplied  as   a   single    clear  solution,    suoplemented 
only   by   the   essential    fatty    require.nent s,    suoports 
a  near  maxliial   growth   rate   for  wMte   rats   of    the 
Sprague-Dawley    strain.      Pairs   of   rats   raised  from 
the   weanling   stage   on   these   mixtiu'es  mate    and 
reproduce    in   a   normal    manner   and    carry  their   litters 
successfully   trirough   the   weanling   stage.      Growth 
reproduction,    und  lactation    studies   on    second 
generation   ani'n.qls   are  now   In   progress. 

Slf^nificance   to    the   Cancer  Institute   prop;ra.i:      The 
problem  of   the   relation  of  nutrition   to   nor.ual   and 
cancerous   growth  has  been  plagued  by   tecix.iical 
difficulties    conremed  with   the   precise 
measurement   of   food   Intake   and    excretion.      The 
present   setup   allows    conditions    approaching  the 
precision   of    in   vitro    experiments    to    ce   applied 
in   either   ad  lib   or   force   feeding  experi.nents. 
In   addition,    the   practical   problem  of   supplying  a 
complete,    well    defined,    and  non-pyrogenic    diet   to 
patients    requiring   intravenous   alimentation   should 
easily   be   met   with   the    available   mixtures. 

Proposed   course   of   project:      Research  is    to  be 
continued   along    the    lines   suggested   and   proposed 
above. 
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10.  Objectives:  To  ascertain  those  enzyme  levels,  in  vivo, 
which  are  concerned  in  the  basic  metabolism  ol  proteins 
and   amino  acids. 

Methods  Employed:      These   have  been   elaborated  upon 
in   last   jears   report. 

Major  Findings; 

1.    Toxicity   of  JC'Ssential   Amino  Acids   and   the 
Protective   Effect   of   L-Areinlne. 

The  L-   and  D-forras  of   arglnine«HCl,   histidine«HCl, 
isoleucine,    silloisoleucine,    leucine,    lysine»HCl, 
methionine,    phenylalanine,    threonine,    alio threonine, 
tryptophan,    and  valine  were    administered   intraperltoneally 
to   rats,    and   the  LD5o»    ^099.9*    ^1)09,99   levels   were 
evaluated  with   the   aid  of   statistical    computations. 
Among    the  L-amino   acids,    alloisoleucine   was   the  least 
toxic   and   tryptophan   the  most   toxic,    whereas   among 
the   D-amino  acids,    although  alloisoleucine  was    still 
the   least  toxic    arginine.HCl   was   the  most   toxic.      With 
the   exception  of    tryptophan  whose  L-isomer  was 
about   three  times  more   toxic   than   the   D-isomer,    the 
differences   in   toxicity  between  the   L-   and   D-isomers 
of   the   amino  acids   were    of   relatively  small   degree,    the 
D-isomers   at   the    LD50  level  being   generally   less   than 
or   equal    to   the   corresponding  L-isomers   in    toxicity. 

Mixtures   of    the    ten   essential  L-araino   acids  possessed 
a   toxicity    considerably   less   than   that    calculated  from 
the   mean   of    the   toxicities   of  the    individual    components. 
This  was   found  to  be   due   to   the  presence   of   L-arginine.HCl 
for   a  mixture   of  nine  L-amino   acids   from  which  L- 
arginine  was   excluded  possessed  a   toxicity  not   far  from 
that    calculated   from  the    mean  of   the    toxicities   of  the 
individual    components.      This   protective   effect   of  L- 
arginine  was   further  demonstrated  by  adding   it   to  a 
lethal   mixture   of  nine  L-araino   acids  which   caused  a 
reduction   in  mortality   from  100  to   21^.%* 

Mixtiires   of    the   D-isomers    of    the    ten   essential   amino 
acids   possessed  a   toxicity    less  than   that    calculated 
from  the    mean  of   the   toxicities   of   the    individual 
components,    but   no   one   component   of    this  mixture   could 
be   implicated  in  this   general    effect. 

2.    Effect   of   Toxic   Doses   of  Essential   Amino  Acids 
on  Blood~S"ugar,~iriver  Glycogen  and  Muscle   Glycogen  Levelj.' 
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Blood   sxigar  levels  were   determined  subsequent   to 
intraperitoneal    injection  and.  at   the   death  of  rats 
administered  LDgg^^g   doses   of  the  L-fontis   of 
arginlne.HCl,   hlstldine.HCl,    Isoleucine,    alloisoleucine, 
leucine,    lysine. HCl,    methionine,    phenylalanine, 
threonine,    alio threonine,    tryptophan,    and   valine. 
Each  amino  acid  produced  a  greater  or  lesser  degree 
of  hyperglycemia  following   injection,  but    the   animals 
died  with  a  marked  hypoglycemia,  (isoleucine,    allo- 

'       Isoleucine,    valine,    leucine,    phenylalanine,    and 

tryptophan),    a   relatively  mild  hypoglycemia   (methionine 
and  hlstidineoHCl) ,   noiroal   levels    (threonine   and 
allothreonine  ) ,    a  mild  hyperglycemia    ( arginineo  HCl ) , 
or  a  marked  hyperglycemia   ( lysine. HCl ) .      Administra- 
tion  of  the    corresponding  D-antipodes,   with  the 
singular  exception   of  D-tryptophan,   resulted  In  blood 
sugar  patterns  which  approximated  those   exhibited 
by  their  respective  L-forms.      D^Tryptophan,    on 
the  other  hand,    induced  a  mrked  hypej?glycemia   at   death. 
Administration   of   glucose   did  not    alter   the  lethal 
effect   of  L-leucineo      Blood    sugar  levels  after 
treatment   with  a  mixture    of  tai   L-amino   acids 
including  arglnlne,    or  a  mixture   of   nine  L-amino  acids 

i      from  which  arglnlne  had  been   omitted,    simulated 

I      that   of  L'-isoleirclne.      There    is  no   apparent 
relationship  between  the   toxicity    of  amino  acids   and 
the  effect   of  these   compounds   on  the  blood  sugar  level. 

Liver  and  muscle,   glycogen,  levels  were  determined 
i      after  like   injection   of   the  L-forms   of 
I      isoleucine,    allo.isoleucines    leucine,    phenylalanine, 
!      and  tryptophan.      At   the  point   of   expiratlcn    of   the 
i      animals,    at  least  a  25=   to  100-fold  decrease   in  the 
liver   glycogen  level,   as   compared  to  the   controls,   was 
noted.      Such  decrease,  was  not   accompanied  by   a 
J      concomitant  increase   in  muscle   glycogen   or  urinary 
!      sugar  levels.      Th<*  hypoglycemia  induced  in  treated 
animala   therefore    cannot   be   attributed   either   to 
storage   of   glucose  as  liver  or  muscle   glycogen   or 
to  abnormal    excretion  of   glucose   in  the  urine. 


3.      Prevention  of  Ammonia  Toxicity  by  Arglnlne 
and  Related  Compounds. 

The   LD^o   ^^'^  ^09.9,0      levels   for  ammoniiom  acetate 
injected   intraperltoneally   in  rats   starved  for   2l^  hr. 
have   been  determined.      Injection    of   2  mmoles/kg.    body 
weight    of  L-arglnlne.HCl   at   60  min.    prior   to   an  LD99,9 
dose   of  the    ainmonium  salt  resulted  in   complete 


Continuation   Sheet   -   3  NCI-336 


protection  of  the   anlmsLls.      A   comparable  degree  of 
protection  wit h  L-citrulline    and  L-omlthine.HCl   was 
achieved  at  a   level    of   8  mmoles/kg.    L-Arglnine   methyl 
ester. HCl,    neutralized   to   pH   J»Q,    conferred  nearly 
complete   protection   at   a   level    of  ii  minoles/kg.    of 
body   weight. 

Compounds   vftiich  when   injected  1   hr.    prior   to   an  LDog,© 
dose   of    a:nmonluin  acetate    protected  some   tut  not   all 
of   the   animals    included   the   D-isomers   of  arginine.HCl, 
citrulline,    omlthineoHCl,    and   arglnine   meth;,l    ester. 
HCl,    as  well  as   a-keto-6-guanldovaleric   acid   (the 
a-keto   acid  analog   of   arginine)    and  a-acetyl-L-ornithine. 
Compounds  which,    under   the   same    conditions,    were 
completely  nonprotecti ve,    included  acetyl-L-   and 
D-arginine,    a-acet\l-D-omi thine,    5-acetyl-L- 
ornithine,    and   the   L-forms    of  lysine,    homocitrulllne, 
and  homoarginine. 

Liver   slices   prepared  from  animals   injected 
60  rain,    earlier  with   various   protective   compounds 
showed,    when    incubated  with   ammonium   chloride,    an 
accelerated   consumption   of   aiamonia   and   formation    of 
urea,    whereas  with  nonprotective   compounds   under   the 
same    conditions    either  a  less    strongly   marked  acceleration 
or  no  acceleration   at  all   was   observed.       It  was   appear 
that   the    effect   of  the   previously    injected  protective 
substances    consisted   at    least    In  part    In   a  motllizatlon 
and  acceleration   of    the   classic  Krebs-Henseleit  urea 
synthesis    mechanism  in    the   liver. 


ij..    Effect   of  Arginine   on  Blood  Ammonia  and  Urea 
Levels   Following   Intra-neritoneal  Adminl strati  on   of 
Toxic   Levels   of  Amino  Acids  and  Ammonia. 

Blood  ammonia  and  urea  levels    were    determined  in 
rats   which  had  been   injected   intraperitoneally    (a) 
with  LDgg^g   ammonium  acetate   alone   and  with  a  prior 
injection  of  L-arglnine.HCl,    L-omlthine.  HCl,    or 
L-cltrulline}    (b)    with  LDgg.g    levels    of   L-    or  D- 
amino   acids?    (c)    with  LDgo.o    levels   of   L-amino   acids 

'"/l;    and    (d)    with   an   LDog.o 
level   of  a   mixture    of  nine   essential   L-amino   acids  in 


together  with  L-arginine.HCl;    and    (d)    with   an  LD<^9,< 
level   of  a   mixture    of  nine   essential   L-amir 
the   presence   and  absence   of  L-arglnine.HCl. 


(a).    Injection   of   an  LD<^g^g    dose   of  ammonixim  acetate 
was    followed  bj   a    rapid   rise    in  blood   ammonia,    a  moderate 
Increase    in  blood  urea,    and   death  of   the   animals*    in 
the   presence   of  protective    levels   of   arginine,    omithlnei 


Continuation  Sheet   -  i^.  NCI-336 


or  citrulline,    the  rise   in  blood  ammonia  was  quickly 
checked  and   the   values   of   this    component   rapidly  fell 
to  normal    levels   as   the   urea  markedly  increased,    and 
the  animals   survived. 

(b).    Animals    injected  with  LD(^(^  n  levels   of  L-   and  D- 
amino  acids   died  with  elevated  blood  ammonia,    and  with 
elevated  blood  urea  except  for  L-valine,   and  L-  and 
D-histidine.HCl  which    evoked  normal  blood  urea 
levels* 

(c).    Addition   of  L-arginine«HCl   to  each  of   the  L- 
amino  acids,    resulted  in   survival  of   the   threonine- 
injected   rats,    a  drop   in   the  blood  ammonia  levels   of 
rats   given   isoleucine,    leucine,    threonine,    lysine, 
and  tryptophan,    with  no  change    in  the  blood  ammonia 
levels   of  rats  given  methionine,    valine,   histidine.HCl, 
and  phenylalanine;    the  blood  urea  levels   in  animals 
injected  with  isoleucine,    leucine,    threonine,    and 
phenylalanine   appreciably   increased,  whereas  with  the 
five   other  amino  acids  no  change   in  urea  levels  was 
noted. 

(d).    Animals   given   tha  LD(^9,9  mixture   of  nine   essential 
L-amino   acids    died  with  a  moderately  elevated  blood 
ammonia  and  a   slightly    subnormal  blood  urea  level.      In 
the   presence   of  a  relatively  low  level   of  L-arginine. 
HCl   the  animals  survived  with  a  normal   level  of  blood 
ammonia   and  an  elevated  urea  level.      In  the   presence 
of  a  much  higher  level  of  L-arginine. HCl,    the   animals 
died  with  elevated  blood  ammonia  and  urea  levels,    the 
innate  toxic   effect  of    so  much  arginine    outweighing 
its   ordinary  protective   effect* 


5»    Effects   of   Combined  Administration  of 
Nonprotective  Compoxinds  and  Subprotective  Levels   of 
L-Arginine.  HCl   on  Ammonia  '-^'oxicity    in  Rats. 

A  level   of  L-arginine. HCl   on  the  one  hand,    and 
of  monosodi\im  L-glutamate,    L-glutamine,    disodiura 
a-ketoglutarate,   monosodium  L-aspartate,   L-asparagine, 
disodium  oxalacetate,    L-alanine,    sodiun  pyruvate, 
glucose,    or   sodium  chloride  on   the    other,    neither 
of   which  on   intraperitoneal   injection  will   protect 
rats    against    an    intraperitoneal   injection    of   an   LD(5g,g 
dose   of  ammonium  acetate,   will  however,    do   so  when 
employed  together.      Survival    of   all   animals  was 
observed  when  1  mmole  L-arginine. HCl/kg.    body  weight 
was   mixed  with  [|.  mmole s/kgo    of   one    of   the  following: 
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glutatuate,    ketogiutarate,    and  glucose.      Aspartate  and  Iti 
derivatives   were   less  effective   in  this   connection, 
and   replace:aent   of   the  1   rrvaole/kg.    dose   of  L-arginine. 
HCl  bi    an    equivalent   atnount   of   L-omithine.UCl   led  to 
no  protection  whatever  against   ammonia   toxicity. 

iiach  of   tr»    effective   components   of   the  mixtures*    such 
as   1   mmole/kg.    of  L-arginine. HCl  and  1+  mraoles/kg.    of 
L-glutamate,    reduces   the   blood  NH3N    level   of   animals 
given    a  lethal    dose   of   anmoniuiti  acetate   to   a 
significant   extent,    but   only  when   employed  to[iether 
Is    the  blood  NH3N   reduced   to   the    normal    level    with 
survival   of   the  animals.      It   is    suggested  that   the 
effective   partners   in  such  mixtures  accomplish 
the   ammonia   detoxification  by    involving   separate 
rue  onanisms. 


6.    Free  Amino   Acid  Levels   in  the   Tissues   of 
Rats   Protected  Against  Ammonia  Toxicity. 

The   free  amino  acids   present    in   ethanolic    extracts 
of  homogenates   of   various    tissues   of   the  normal    rat, 
and  of   rats   treated  with   an  LDgg.g    dose   of   ammonium 
acetate   preceded  or  not  by   protective    doses   of  L-arginln< 
HCl,    were   determined  by  quantitative   paper  chromatograph; 

The   most    striking   observations   made   were    (a)    a   very 
considerable    increase   of   liver  aspartic   acid    in  animals 
treated  with  ammonia   alone,    and  of    aspartic   acid» 
glutamic   acid,    and  urea   in   the   livers   01'   animals 
treated  with  ammonia   and  protective   arginine,    some   l5 
minutes   after   injection   of    the   aminonia,    with  no  great 
change    in  glutamlne   levels    at   any   time,    (b)   moderate 
increases   of   glutamlne    in  the  muscle    extract   of   animals 
given   ammonia  alone,    and  of   glutainine   and  urea   in 
extracts   of   this    tissue    in    animals   given  both   a.iiraonia 
and  protective   arginine,    and   (c)    considerable    increases 
of  glutamlne    in    extracts   of  brain  and   of   testis   with 
no   change    in  urea  levels   at   aiy  time. 

It   is    concluded  that   aiamonia   is   dealt   with   in    tne  liver 
by   the   Krebs-Henselel t-hatner   cycle,    and  in  brain  and 
testis    through  the   synthesis   of   glutamine* 


Proposed  Course   of  Project:      To   extend   the   above   findlngt 
to   experimental   animals  with  various    diseased   states  in 
which   a   significant   rise    in  blood  and  tissue  ammonia  is 
known   to   occur. 
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10.      Objectives :      To  further   elucidate   the   mechaniarns 
by  which  the   simplest   fonaa   of  protein  building 
blocks   are   handled  in   animal   tissues. 

Methods   Employed:      Enzymes   are   purified  fro.n  the 
crude   tissue   hoao{7enate    and   their   relative 
activities   against  a    systematic    series   of   pure 
substrates   are    determined  in   order   to  define 
the    exact   class    requirements.      The   behavior  of 
these  active   proteins    against  a    given    substrate 
or   series   of   sxibstrates  with  regard  to   metal   ion 
interaction,    pH   effect,    inhibitors,    etc.    is 
studied  and  attempts   are   made   to   postulate    the   in 
vivo   function  and  activity   of   these  systems. 

Major  findings:      The    interaction   of   acylase   I  with 
cobalt    ions   has   been    fiorther  elucidated.      A 
stable   enzyme-cobalt    complex  has   been  prepared 
which  in   all    cases   is   more   active   than  and  shows 
a  markedly  different   optical  specificity    from 
the   product   ordinarily   isolated   and    so  widely 
employed  In   the   enzymatic   resolution   of  acyl 
DL   amino   acids.      Indications   have   been  obtained 
oT  the  presence   of  a   third  acylase  fraction   in 
kidney  which   is    responsicle   at   least    in  part   for 
the    hydrolysis    of  aromatic   acyl-L-amino   acids   by    this 
tissue.  ~ 

An    enzyme   responsible    for   the    hydrolysis    of 
e-acetyl-L-lysine      has  been  prepared  in  highly 
purified  form  from  rat   kidney    and   its    specificity  suid 
properties   are   under   investigation.      Preliminary  findings 
indicate   a  possibly   absolute    specificity  for  the 
given   substrate. 

Significance    to    cancer   research:      A  more    complete 
picture   of  the   enzyme   patterns   of  normal   tissue   serves 
as    a  basis   for    the   study  of   the   derangement    involved  in 
the   neoplastic    transf onnation.      This   is    particularly 
pertinent    in   the    study    of  the   systems    involved   in  the 
synthesis  and    degradation   of    tissue   proteins. 

Proposed  course   of  research:      Of   immediate    concern  is 
the    completion    of   the    picture   of  the   acylase    system 
of  normal    tissue.      Further  work  will   depend  upon  the 
outcome    of  these    investigations. 
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10.     Objectives:     To  prepare  and  examine  by  a  vairLety  of  techniques 
purified  proteins  with  the  view  of  gaining  insight  into  the 
relationship  between  the  gross  architecture  and  microstructur* 
of  the  macromolecule  and  its  specific,  unique  biological  property. 

Methods  Employed;     Chroraatographically  purified  fractions  are 
examined  by  physical  chemical  methods  (such  as   sedimentation, 
diffusion,  electrophoresis,  spectrophotometry),  by  specific 
biological  activity  measurements   (such  as  catalytic  activity, 
substrate   specificity,  immunochemical  reactivity,  etc.),  and  by 
chemical  methods  (such  as  end  group  determinations,   sequence 
studies,  cross  linkages,  etc.)* 

Major  Findings;     The   dissociation  of  hemoglobin  has  been  studied 
in  the  presence  of  urea,  raercaptoethanol  and  urea-mercaptoethanol 
over  a  wide  pH  range.     It  has  been  found  that  the  reduction  of  the 
sedimentation  coefficient  at  low  pH  is  enhanced  very  appreciably 
by  the  presence  of  urea  or  mercaptoethanol,  and  a  combination  of 
the  two  is  most  effective,  resulting  in  a  sedimentation  constat 
low  enough  to  indicate  the  possible  formation  of  a  "quarter" 
molecule.     The  data  suggest  the  presence  of  at  least  two  types 
of  bonds  necessary  to  maintain  the   integrity  of  the  molecule. 

Bovine  plasma  albumin  in  the  presence   of  urea  has  been  shown 
to  undergo  aggregation  within  the  pH  range  of  3.U  to  5.3. 
Above  this  range  aggregation  does  not  occur.     Moreover,  the 
aggregation  has  been  shown  to  be  partially  reversible  by  pH 
increase.     The  aggregation  is  believed  to  arise  from  the 
formation  of  intermolecular  disulfide  bridges  after  the  albumin 
molecule  has  been  "opened"  by  exposure  to  urea. 

Enzymes  from  spleen  extracts  have  been  fractionated  and  purified. 
Several  protein  components  with  ribonuclease  and  deoxyribonucleasa 
have  been  found  and  it  has  been  established  that   separated 
"ribonuclease s"  differ  in  substrate   specificity  and  pH  optima  as 
well  as  chromatographic  behavior. 

!  I'olii'.inary  exp-rimfints  have  iniicated  tha    reasiuility  of  thi 
chro.Matographic  approach  to  the  concentration  of  AFC  type  vinses, 
preparation  of  Y-globulin  for  inununological  studies  and  for  th« 
separation  of  different  amino  acid  acylase  activities. 

Significance  to  Cancer  Research;     It  is  assumed  that  a  specific 

property  or  function  of  a  biologically  active  macromolecule  is  r«la' 
to  its  gross   structure  or  chemical  composition.     Minor  changes  in  v 
molecule,  while  sufficient  to  cause  major  biological  disturbance  h*'' 
rarely  been  detected  by  conventional  techniques.  This  has  been  the  J' 
of  the  inhomogeneity  of  the  material   studied,  the  application  of  tr.< 


Continuation  ^leet  -  2  NCI-339 

wrong  criterion,  or  the  lack  of  sensitivity  of  the  methods  employed. 
Criteria  of  purity  and  an  understanding  of  the  secondary  bonds  which 
maintain  the  integrity  of  macromolecules  would  seem  to  be  major 
prerequisites  for  the  advancement  of  the  knowledge  of  the  relation 
of  function  to  structtire, 

Propo sed  Course  of  Project'  Isolation  of  hemoglobin  and  albumin 
components  and  examination,  of  forces  i^ich  maintain  configurational 
stability  will  be  continued.  Additional  criteria,  such  as  end-groups 
and  sequence  studies,  will  be  brought  to  bear  on  this  phase  of  the 
project.  Efforts  to  purify  and  separate  the  various  nuclease  components 
from  kidney  will  be  continued. 

Large  scale  preparation  of  "APC"  virus,  "Y-globulin"  "albumin"  and 
ceruloplasmin  in  pufif ied  form  will  be  atten^jted. 
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10.     Objectives;  To  set  up  and  apply  procedures  for  the  immunochenical 
characterization  and  identification  of  the  protein  components  of 
serum  and  to  prepare   specific  antibodies  and  antigens  for  use  in  th 
rapid  determination  of  such  components  that  appear  to  be  related  to 
disease  or  resistance  to  disease. 

Methods  Employed;   Immunochemical  techniques  such  as  the  Oudln  and 
Ouchterlony  gel-diffusion  techniques  as  well  as  the   standard  sero- 
logical methods.     Anti-sera  to   specific,   chromatographically  sepan  d 
proteins  will  be  used. 

Major  Findings-   It  has  been  established  by  the  use  of  the  Oudin 
technique  ana  l8  different  and  singly  reacting  antibody  preparation! 
that  chromatographically  purified  Y-globulin  is  immunochemically 
"purer"  than  that  obtained  by  extensive   salt  fractionation,  that 
there  are  at  least  three  different  "albxmins",  that   some  immuno- 
chemical activities  reside  in  sharply  defined  chromatographic  sped* 
whereas  others  are  distributed  through  components  with  different 
chromatographic  properties,  that  the  chromatographic   separations 
provide  real  separation  of  immunochemical  activity,  that  there  ar»  i 
many  more  than  l8  antigens  in  serum,  etc. 

By  the  use  of  serological  techniques  applied  to  chromatographically  1 
separated  components  of  Y-globulin  from  a  specially  prepared  hyperijoat 
serum,  it  has  been  possible  to  demonstrate  -a  separation  of  differen- 
antibody  activities  and  to  show  that  chromatographically  and  electn 
phoretlcally  distinct  Y-globulin  sub-fractions  may  have  the  same 
serological  activity. 

Significance  to  Cancer  Research:   It  has  been  shown  that  "pure"  protiBf 
contairf  several  detectable  immxmocheraical  properties  and  that  conTenly 
different  proteins  may  contain  the  same  immunochemical  specificity. 
In  addition  to  the  fundamental  knowledge  that  will  be  obtained  by  a 
combination  of  chromatographic  and  immunochemical  techniques,  there 
exists  a  fertile  field,  as  yet  undeveloped,  in  the  study  of  the 
variation  of   specific  proteins  during  the   course  of  specific  diaea* 
as  well  as  between  different  diseases.     Existing  techniques,  such  a: 
electrophoresis,  etc.,  have  not  provided  the  resolving  power  necesSf 
for  the  isolation  of  pure  antigens  needed  for  the  preparation  of 
antisera.for  use  in  modem,   specific,  immunochemical  analysis. 

Proposed  Course  of  Project;     To  examine  and  characterize  imraunochenL* 
caliy  and  serologically  the   chromatographically  isolated  fractions 
of  serum  and  to  use  the   immunochemical  technique  for  the  detection 
of  contamination,  -inhomogeneity,  or  no n- specificity  of  the  isolated 
proteins.     To  prepare  antigens  and  their  antisera  and  to  isolate  anc 
identify  antibodies  wp.th  a  view  toward  their  use  in  studying  the 
metabolism^of  specific  proteins. 
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10.  v.'j jectlvea:   To  study  the  destruction  and  fate  of 

er;) t:u-ocy tes  in  tumor-bearing;  aniinals  and  to  determine 
the  origin  of  the  iron  which  accvuaulates  in  certain 
animal  tumors. 

;4ethods  hmployed:   Fe59  labelled  erythrocytes  were 
injected  intravenously  into  normal  rats  and  rats 
bearing  transplanted  or  spontaneous  tumors.   The 
concentration  of  the  Fe59  in  the  blood  of  these 
ani.aals  was  followed  by   taking  20  ul  samples  of 
tail  Llood  at  various  intervals. 

After  an  aopropriate  number  of  days  Cr>-'-  labelled 
erythrocytes  were  injected  intravenously.   After  20 
minutes,  just  before  sacrifice,  a  final  tail 
sample  v;as  taken  and  counted  differentially  for 
both  Cr5l  and  t'eS9,      The  dilution  of  ^he  labelled  cells  ; 
following  the  initial  injection  of  Fe-'9 -labelled  cells 
was  used  to  calculate  the  initial  blood  volume  ana  the 
dilution  of  tne  Cr5l  labelled  cells  injected  just 
before  the  animals  were  killed  was  used  to  calculate 
a  final  blood  volume.   The  final  blood  voluine  and  the 
concentration  of  the  Feb^  .in   the  tall  blood  was  used 
to  calculate  the  total  Pe^9  remaining  in  the  blood 
at  the  conclusion  of  the  period  of  study.   The 
difference  between  the  I''e59  injected  and  the  I''e59 
remaining  in  the  bl-)od  at  the  conclusion  of  the  study 
period  represented  the  amount  of  Fe59  activity  which 
had  left  the  blood  during  the  period  oi  ^tudy. 

Following  the  death  of  the  animals,  various  organs  ofj.^!^ 
body  were  differentially  counted  for  both  Fe59  and  Cr-'i. 
The  CrSl  activity  of  each  organ  and  the  ratio  ox  Cr31 
to  Fe59  activity  on  the  final  tail  sample  was  used  to 
determine  the  amount  of  Fe59  activity  in  the  circulating 
blood  remaining  in  each  organ.   Correcting  the  total 
Fe59  activity  of  the  organ  for  the  activity  of  the 
circulating  blood,  gives  the  Fe59  activity  which  had  bee 
deposited  the  tissues  during  the  period  of  study. 
The  distribution  pattern  of  the  tumor-bearing  animals 
were  compared  with  those  of  the  normal  control  animals. 
Similar  experiments  were  carried  out  on  a  variety  of 
tumors.   In  certain  experiments  the  usual  procedure  was 
reversed  and  intact  or  lysed  Cr^l  labelled  erythrocytes 
were  injected  initially  and  the  Fe59  labelled  cells  were 
used  to  determine  the  final  blood  volume. 
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The  present  study  on  animals  with  solid  tumors 
indicated  that  hemorrhage  was  the  chief  cause  of  the 
anemia*  •■  The  rapid  destruction  of  extravasated 
erythrocytes  and  phagocytoses  of  the  cellular  debris 
appeared  to  explain  the  descrepancy  between  the 
small  amount  of  gross  hemorrhage  fovmd  in  these 
animals  and  the  large  amount  of  blood  destroyed.   It 
also  suggested  that  a  similar  process  might  explain  the 
failure  to  find  a  greater  amount  of  occult  hemorrhage 
in  the  cancer  patient* 

Proposed  course  of  pro.iect;   At  this  time  methods  are 
being  developed  to  extend  the  present  studies  on  the 
fate  of  labelled  erythrocytes  to  animals  with  leukemia. 
Clinical  studies  of  leukemia  published  even  before 
those  of  Hyraan  on  solid  tumors  showed  that  in  most 
patients  with  acute  leukemia  and  in  some  patients 
with  chronic  leukemia  a  rapid  destruction  of 
erythrocytes  occurred.   Careful  study  of  their  results 
reveals  that  in  most  cases  of  leukemia  no  good 
evidence  for  a  hemolytic  process  is  found  and  that 
the  conclusions  have  been  based  largely  on  an  increased 
excretion  of  bile  pigments  in  the  urine,  which 
could  also  be  found  in  a  hemorrhagic  process.   The 
proposed  study  will  attempt  to  find  evidence  as  to 
whether  the  rapid  destruction  of  erythrocytes  in 
animals  with  leukemia  occurs  primarily  as  the  result  of 
damage  to  the  erythrocyte,  leading  to  a  hemolytic 
process,  or  as  the  result  of  a  vascular  lesion,  leading 
to  a  hemorrhagic  process. 

Normal  labelled  cells  and  labelled  cells  which  have  been 
damaged  with  phenylhydi asine  will  be  injected  into 
normal  animals  and  animals  with  leukemia.   A  comparative 
study  of  the  distribution  patterns  of  the  labelled  cells 
will  be  made.   If  a  hemolytic  process  were  occurring 
in  the  leukemic  animal  it  might  be  expected  that  the 
red  cells  of  the  leukemic  animal  will  be  taken  up  and 
destroyed  in  a  pattern  similar  to  that  in  which  the 
animal  removes  and  destroys  phenylhydrazin^  .Ic.  „?.(_6d 
erythrocytes.   On  the  other  hand  if  a  hemorrhagic  process 
were  occurring  it  might  be  expected  that  in  the  leukemic 
animal  the  pattern  of  red  cell  destruction  would  ^e  much 
more  generalized  throughout  the  various  tissues  of  the  tody. 
Distribution  patterns  will  also  be  studied  at  various 
intervals  following  the  injection  of  the  labelled  cells  in 
order  to  obtain  an  estimate  of  the  rate  at  which  the 
damaged  cells  and  the  normal  cells  are  destroyed  and 
raetabolized. 
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In  other  experi-ients   the  microscopic  picture  of  the  t'-jf 
was   compared  with   the  speciiic   radio-activitj    and  the 
iron   concentration  u;^    selecting   thin   adjacent   slices 
for  stud^.      The    slice   selected  for  Fe59   assay   and  iron 
concentration  was   further  divided  into   viable,   necrotic 
and  hemorrhagic   areas.      By   this   procedure    it   was   clearl 
shown    that   the    iron   concentration  and  Fe59   activity  was 
located  in   the    same    areas   as   the  nemorrha^jic  process. 
Similar  experiments  were    carried  out   with  erythrocytes 
in  which    the  protein   moiety   was   tagged  with  radlochro:i& 

Major  Findings:      It  has  been   established  in   animals  bealn| 
a  number   of  tumors   that    there    is    a   rapid  loss   of 
erythrocytes   from   the    blood   into  the    tumor.      The 
experimental    evidence    indicates    that   this   loss    of  cells 
into   the    tumor   occurs   as   the    result   oi  hemorrhage  or 
thrombosis   rather   tiian    as   the   result   of    a  hemolytic 
process   as   lias  been  postulated  uy  Hyman   and   several 
other  investigators.      A   study    of   the    pathology    of  these 
tumors,    carried   out   in   collaboration  with  Dr.    Ross 
x'lcCardle,    showed  areas   of  hemorrhage,    composed  of  de- 
generiting   red   cells,    surrounded  by   phe.^ocytes   contain!, 
large   quantities   of   iron.      Our  findings   of  a   rapid 
loss   of  red  cells   Into   the   tumor  and  tae   relatively 
small   areas   of   hemorrhage  which  may   be   seen   in   the  tu-.:: 
indicate    that    the  blood  must   '^  .  Idly  destroyed  and 

metabolized.      In   the  animals    studied  this   hemorrhagic 
process   appeared   to   ce   the   principle   factor    in    the 
causation   of   the   anemia.      There  also    appeared  to  te 
a   correlation  between   the    anemia   and   the    degree   of 
cachexia   observed.      This   will    fonn   the   basis   for  furthei 
Investigation   as   described   in   another  project. 

Importance   to   Cancer  Research;      The    etiology    of  a  high 
proportion   of  the   anemias   associated  with   cancer  remain: 
in   doubt.      A  nuraber   of   excellent    clinical    studies 
have   essentially   ruled  out   a  deficiency   of  blood 
formation  as   being   the   priinary    and  major  cause  of  these 
anemias.      Many    studies   both  here   and   abroad  have 
indicated   that   a   rapid   destruction  of   red   cells  occurre- 
in  patients  with  leukemia  and    solid   tumors.      The 
possibility    that   hemorrhage  was   a   major   factor   in  this 
destruction   oi    red   cells  was   more    or  less   rejected  sine- 
most   clinical    studies    failed   to   find    sufficient  gross 
hemorrhage   or   iron   deposits      to    explain   the    large  amour.-, 
of  blood   destroyed.       On    the    .^asis    of   exclusion,    the 
suggestion  was  made   that    a  hemolytic  factor  was   response 
for  these  anemias. 
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j.      LIST  PUBLICATIONS   OTHER  THAN   ABSTRACTS  PROM  THIS   PROJECT 
I        DURING  CALENDAR  ^EAR  1956: 

Completed  studies  from  this  project  are  being   prepared 
for  publication. 


1!.      LIST  HONORS   AND  AWARDS   TO   PERSONNEL   RELATING   TO   THIS 
PROJECT   DURBfG   CALENDAR   lEAR  1956: 
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i.  NCI  3.  Laboratory  of  Biochemistry 

INSTITUTE  OR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

i,  Nutrition  and  Carcinogenesis     5,   — — 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  OHAN  BETHESDAJ 

(,  Sex  and  sex-hormonal  factors  in  N-2-fluorenyldiacetamide  carcinogenesis, 
PROJECT  TITLE 

J 

'j    Harold  P.  Morris      

PRINCIPAL  INVESTIGATOR  ' 

J    Billie  P.  Wagner  and  in  collaboration  with  Harlan  I.  FirminEer,  University 

'""' ~  "'""""  ~  """"''""  "of  TTansas  "School  r  Xarisas  ~(Ji£vr  Tf ansa  Sr 
OTHER  INVESTIGATORS  wioox,  i^aascis,  oiT,y,  ^ansas. 


IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOME 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  RM)S),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 


10 


PROJECT  DESCRIPTIC»)  (SEE  INSTRUCTIONS): 

See  Continuation  Sheet 


(Use  reverse  and  additional  pages,  if  necessary) 


Continuation  Sheet  -  1  HCI-" ,  ^j 

MCI-'; ; 

10.     Objective »     Attempt  to  resolve  the   sex  and  sex  hormonal  factora 

involved  in  heptacarcinogenesis  of  the   rat  by  N-2-f  luorenyldi»cet  ilA 

Methods  Employed*  A  number  of  groups  of  rats  have  been  fed  tha 
carcinogen  under  various  conditions  to  establish  resistance  and 
susceptibility  to  induction  of  liver  tumors. 

Major  Findings;     Hypophysectoray  has  been  studied  as  a  oaans  of 

influencing  liver  tumor  induction.     One  handicap  of  this  procadur 
has  been  poor  survival.     The  microscopic  studies  are  in  Dr.  Piml  »?'■ 
hands  and  the  final  analysis  of  the  results  depends  on  his  studle 

Of  the  several  transplajitable  liver  tumors  originally  produced  In 
this  project  a  number  of  investigators  in  this  country  and  abroad' 
have  been  supplied  with  animals  innoculated  with  liver  tumors  and 
young  breeding  animals  for  establishing  a  stock  to  maintain  the  tvjn 

Stanford  Research  Foundation  was  supplied  with  tumor  bearing  anijui 
and  normal  control  animals  this  year. 

Significance  to  Cancer  Research  J  The  predominance  of  primary  li^n 
cancer  in  human  males  is  well  known.  Animal  experiments  where  th* 
male  is  more  susceptible  than  the  female  to  the  development  of  li. 
cancer  provides  an  experimental  means  to  study  metabolic  factors  tA 
may  be  involved  in  liver  carcinogenesis.  Although  the  liver  is  a! 
highly  complex  organ,  more  detailed  studies  of  its  raetabollsni  of 
chemical  carcinogens  as  affected  by  sex  hormones  seems  warranted. 

Proposed  Course  of  Project ^     A   study  of  the  metabolism  of  N-2- 

fluoren-9-C--^yyldiacetamide   seems  the  next  logical  step  and  will    1 
be  carried  out  as   soon  as  personnel  are  available. 
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)•     LIST  PUBLICATIONS  OTHER  THAN  ABSTRACTS  FROM  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 

1.  Influence  of  sex  and  sex  hormones  on  development  of  hepatomas  and 
other  hepatic  lesions  in  strain  AxC  rats  ingesting  2-diacetylamino- 
fluorene.     Harold  P.  Morris  and  Harlan  I.  Firminger,     J.  Nat'l. 
Cancer  Inst.  16:927  Feb.,  1956. 

2.  Nutrition  and  carcinogenesis,  H.  P.  Morris,  Encyclopedia  of  Chemistry 
Article  No.  503  (Jan.  1957). 


.     LIST  HONORS  AND  AWARDS  TO  PERSONNEL  RELATING  TO  THIS  PROJECT  DURING 
CALENDAR  YEAR  1956: 
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.   NCI 3.  Laboratory  of  Biochemistry 

INSTITUTE  CR  DIVISION  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Nutrition  and  Carcinogenesis     5, 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BE-IUESDAJ 

(,   Liver  function  tests  in  rats  receiving  a  chemical  hepatocarcinogen. 
PROJECT  TITLE 

H.  P.  Morris 
PRINCIPAL  INVESTIGATOR  ' 

Billie  P.  VJagner  and  in  collaboration  with  L.  S.  Lombard(NCI,  Pathology) 
OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESESfflLES,  CC^IPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  HIH). 

NONE 
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See  Continuation  Sheet. 
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Continuation  Sheet  -  1  NCI-3lj6  an 

NCI-3li9 

10,     Objective:     Detection  of  functional  changes  in  the  liver  prior 

or  simultaneously  with  morphological  changes  which  occur  durij^ 
the  induction  of  cancer  of  the  liver  in  rats  fed  diets  contalnii 
liver-acting  chemical  carcinogens. 

Methods  Employed ;     The  radioactive  rose   bengal  liver  function  Ui 

has  been  applied  to  AxC  male  rats  ingesting  N-2-fluorenyldi*cet4  lot 
and  to  rats  ingesting  p-dimethylaminoazobenzene  a  liver  speclfi( 
carcinogen.     The  azo  ciye  was  fed  to  male  AxC-strain  rats  on  boU 
low  and  high  riboflavine   diets  and  the  liver  functional  teat  ca)  Le 
out  by  measuring  the  radioactivity  in  vivo  directly  over  the  lii  - 
by  a  collinated  scintillation  counter  after  intravenous  injectlt 
of  the  radioactive  rose  bengal.     Liver  function  in  other  fsMila  . 
rats  of  the  Buffalo-strain  ingesting  N-(7-hydroxy)2-fluoreiqrlic«lirt<i 
for  several  months  was  studied. 

Results?     No  liver  tumors  were  found  in  the  N-(-7-OH)-2fluor«iy> 
acetaraide  fed  group,  but  a  large  number  of  mammary  tumors  dareloc. 
A  few  preliminary  tests  indicated  little  if  any  change  in  liwr 
function  in  the  rats  that  ingested  the   7-OH  derivative. 

The  liver  function  in  animals  receiving  the  azo  dyes  and  high 
riboflavine  (a  pirotective  diet)   were  more  nearly  normal  than  r»t 
receiving  a  low  riboflavine  diet  (non-protective)  although  naitb* 
group  showed  as  extensive  impairment  of  liver  function  as  was 
found  for  ths  livers  of  rats  in  the   N-2-fluorenyldiacetainide 
experiments. 

Significance '»     The  use  of  an  jji  vivo  test  which  shows  changes  ir 

liver  function  as  early  if  not  earlier  than  the  detection  of 
morphological  changes  should  be  helpful  in  studying  very  early 
precancerous  changes  under       limited  ajid  specific  carcinogenic 
conditions. 

Proposed  Plans'     A  few  additional  experiments  within  the  present 
personnel  limitations  may  be  undertaken. 
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SERIAL  NUMBER 


^^^ 3.     Laboratory  of  Biochemistry 

INSTITUTE  OR  DIVISION ~~  LABORATORY,  BRANCH,  OR  DEPARTMENT 

Nutrition  and 

Carcinogenesis  5, , 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BEHHE^aJ 

Role  of  Tryptophan  and  Indole  in  the  Induction  of  Bladder  Tumors  in  Rats 
Ingesting  N-2-F'luorenylacetamide . 
PROJECT  TITLE  ~ 

H.  P.  Morris 

PRINCIPAL  INVESTIGATOR  '  "  ' 

-BilWLe.  F.'.  ilagfieju.  K^.  A'^  iixeji^  J.».JL^  >ki  sbjiEgar.  3J^A  JLv  H*.  Sl^Ji^^ 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DOME 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:  (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 


None 
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Continuation  Sheet  -  1  NCI-3li7 

10,     Objective:     To  dotcmine  the  influence  of  D,  L,  DL-tryptophan  »i 

indole   in  the   induction  of  bladder . tumors  in  female   rats,  to  stiv 
with  Weisburger  the  metabolism  of  N-2-fluoren9-C^*^-ylacetanii(le  * 
rats  on  the  various  tryptophan  and  indole  containing  diets.    To 
stu^y  vfith  Dyer  the  metabolism  of  tryptophan  in  rats  ingesting 
N-2-f luorenylace taraide . 

Methods:     Ten  main  groups  composed  of  12  rats  each  for  the  chror  ■ 
studies  have  been  caixied  throughout  the  year  or  until  they  dereipt^ 
tumors  and  had  to  be  autopsied.     Many  other  rats  were  started  fo 
shorter  periods  for  the  metabolism  studies. 

Results:     Although  we  used  the   same  diets  used  by  Dunning  and  by 
Boyland  we  have  not  observed  grossly  any  bladder  tumors  in  any 
group.     About  half  of  the  rats  are  alive  at  this  time  and  it  is 
still  possible  for  those  surviving  the  longest  to  develop  bladde 
tumors. 

Significance  to  Cancer  Research!     Bladder  cancer  is  an  occupatio;  1 
hazard  to  man.     Some  aromatic  amines  are  known  to  be  carcinogeni' 
It  is  hoped  the  animal  experiments  using  N-2-fluorenylacetaniid»  nd 
tryptophan  or  indole  may  help  resolve  some  of  the  factors  involin 
in  the  origin  of  bladder  tumors  in  animals. 

Proposed  Course  of  Project:     Continuation  of  the  animal  experiasii 
now  underway  until  all  animals  have  been  autopsied. 
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NCI 3.  Laboratory  of  Biochemistry 

INSTITUTE  OR  DIVISION        ~     LABORATORY,  BRANCH,  OR  DEPARTMENT 

Nutrition  and 

Carcinogenesis  5,   ~ 

SECTION  OR  SERVICE  LOCATION  (IF  OTHER  THAN  BETHESDA) 

The  Influence  of  the  Thyroid  Gland  in  the  Development  of  Liver 
Cancer  in  the  Ratrjnge sting  N-2-Fluorenyldiacetamide. 


PROJECT  TITLE 

H.  P.  Morris 

PRINCIPAL  INVESTI5AT0R 

B.  i  ,  Wagne".  with  coliabo ration  of  R.  L.  Swarm  (NCI, 

Pathology) 

OTHER  INVESTIGATORS 


IF  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALLELS  RESEARCH  DONE 
ELSEWHERE  IN  THE  PUBLIC  HEALTH  SERVICE  (WITHOUT  INTERCHANGE  OF  PER- 
SONNEL, FACILITIES  OR  FUNDS),  IDENTIFY  SUCH  RESEARCH:   (BY  SERIAL 
NO.(S)  IF  WITHIN  NIH). 

None 
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10.     Objective;     To  study  various  factors  which  influence  the  dsTalopMn 

of  liver  tumors  in  thj^^oidectomized  rats  ingesting  the  coapogrrf  11-2 
f luorenyldiacetamide • 

Methods:     Male  rats  of  the  A  x  C  strain  vwre   surgically  thyroidacto  u 
and  placed  on  several  different  types  of  diets  and  administered  N-2 
f luorenyldiacetamide   in  the   diet  or  by  stomach  tube  for  U  wseks,  It 
the  animals  were  given  a  rest  period  of  3  weeks  followed  by  another 
peii-od  of  U  weeks  on  the  carcinogenic  regimen  then  off  the  ctrcl.-wf  .: 
regimen  for  the  rest  of  the  experiment.     Ad  libitum  feeding,  r««.rl  « 
feeding ,  addition  of  choline  to  a  low  choline  diet ,  addition  of 
dessicated  thyroid  powder  as  a  thyroid  replacement  therapy  and 
feeding  the  carcinogen  by  stomach  tube  and  the  diet  offered  ad 
libitum  were  carried  out.     About  l60  rats  were  used  in  the  anij*l 
tests. 

Results:     The  microscopic  studies  have  not  all  been  completed  at 
this  date.     Completeness  of  the   surgical  thyroidectomy  has  to  b« 
verified  microscopically  before  any  final  analyses  of  the  results 
can  be  made.     It  may  be  said  that  thyroidectomy  is  nearly  lOOJJ 
effective  in  preventing  liver  tumor  develop nent  in  the  procedure? 
used  in  this  experiment.     Desiccated  thyroid  restores  the  carcino- 
genicity to  the   diet. 

Significance ;     The  striking  effect  of  surgical  thyroidectoiny  in 
preventing  the  development  of  liver  tumors  in  rats  given  the  Terr 
potent  carcinogen  N-2-f luorenyldiacetamide  provides  a  new  approach 
to  the  study  of  liver  carcinogenesis.     It  indicates  a  means  withia 
the   same   species  of  testing  the  role  of  protein  binding  of  a 
powerful  carcinogen  in  the  mechanism  of  liver  carcinogenesis. 
Studies  of  the  metabolism  of  isotopically  labeled  chemical  car- 
cinogen:  of  a   susceptible   species  in  which  one  very  vulnerable 
organ,  the  liver,  is  protected  as  by  surgical  thyroidectomy  proriiie 
a  unique  technique  for  testing  many  metabolic  problems  possibly 
involved  in  cancer  causation. 

Proposed  Course ;     When  the  role  of  various  factors  so  far  studiad 
have  been  fully  analyzed  additional  experiment  will  be  plannsd  and 
carried  out  to  more   completely  elucidate  the  unknown  factors  in- 
volved.    It  is  hoped  some  metabolism  studies  can  be  undertaken  witn 
N-l5  and  C^^  labeled  carcinogen. 
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10»      Objectives;      To   devise   a    convenient    synthetic   route 
for   the   preparation   of   arginine  peptides. 

Methods  Employed;      The   usual   techniques  employed  in 
preparative   organic   chemistry. 

Major  Findings;      Preparation   of    the    previously 
undescrlbed   dl-   and   trl-carbobenzoxy-L-arginine  coul 
be   effected  by   treatment   of  arginine, ~ln  highly 
alkaline    solution,    with  an    excess    of    carbobenzoxy 
chloride   under   Schotten-Baumann  conditions.      In 
consequence   of    the   repression   of    the   basic    character 
of   the    gusinldo   group,    the  latter   compound   could  be 
successfully  employed  for   coupling,    via    the   mixed 
anhydride  procedure,   with  another   amino  acid  ester  tr 
yield   the    corresponding   tricarbobenzoxylated  dipeptlm 
ester.      Saponification   of    the   ester  group,    followed  i- 
decarbobenzoxylatlon  by    reduction  with  palladium 
catalyst,    gave    rise  to  the    free  arginine  peptide.     A 
new   and    simple    route   to   the   difficulty   available 
arginine   peptides  was   thereby   conceived. 

Significance   to   Cancer  Research;      The  essential 
nature   of  L-arginlne   as   a   dietary    component,    as  well' 
as   a   constTtuent   of  proteins,    draws  attention  to   the 
biological  behavior   of    the   arginine    residue  which  Is 
associated  with  other  amino  acids    residues   in  peptld 
linkage.      That   arginine   may   serve,    in_  vivo,    as  a 
protective  agent  against    the   toxic   effects   of  amraonl 
has   already   been    established   in   this   Laboratory. 
That  an  increase    in  blood   and   tissue    ammonia  which  1 
associated  with  various    diseased  states,    such  as  tum'Si 
cases    of  mental    psychosis,    liver  damage,    heart  disea  t, 
shock,    etc.  ,    is  widely   known.      Knowledge  as   to  wheth'' 
arginine,    in  natural   peptide   linkage,    is    capable  of 
exerting   a  protective  action  against   the    toxic  effec:i 
of  ammonia,    had   to    await    the   time   until   a   convenient 
synthesis    of   arginine   peptides    could  be   effected. 

Proposed  Course   of   Project;      To   synthesize   a   series 
polypeptides    containing   the   arginine    residue    in  varl^n 
positions   and  to   test   the   efficacy   of   the    compounds,, 
so   secured,    against   the    toxic   effects   of   ammonia. 
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PROJECT  TITLE 


Antoinette  E»  Greco 
PRINCIPAL  INVESTIGATOR 


6. 


1'fe.ry  E.  Maver 
OOHER  INVESTIGATORS 


}.     IF  THIS  PROJECT  RESEMBLES,  CCMPLEMEatTS,  OR  PARALLELS  RESEARCH  DOME 
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NO.(S)  IF  WITHIN  NIH). 
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10,     Objective :     1)  To  prepare  highly  polymerized  ribonucleic  acid  (RKfc, 
from  normal  rat  liver  and  rat  hepatomas  and  2)  to  compare  their 
ultra  violet  absorption  spectra  after  subjection  to  different 
hydrolytic  procedures. 

Methods  Employed:     After  careful   sepjaration  of  the   nucleic    by 

differential  centrifugation  (to  avoid  contamination  with  DJJA), 
the  proteins  of  the  ribonucleo-protein  complex  are  made   soluble  by 
denaturation  in   gianiline     hydrochloride  and  by  a   short  period  of 
heating   (5  min.).     More  protein  is  then  removed  by  repeated  3hakir,g 
with  a  butanol-chloroform  mixture.     The  RNA   is  precipitated  in  the 
cold  with  ethanol,  dissolved  in  water  and     lyophilized.     The  RNA 
preparations  are  analyzed  for  RM   (orcinol  reaction)   nitrogen  and 
phosphorus.     Their  molecular  weights  (degree  of  polymerization) 
are  determined  by  sedimentation.     Ultraviolet  absorption  spectra 
are  made  of  the  digestion  products  after  treatment  with  acid,  alkal: 
pancreatic  RNase  and  our  preparations  of  the  endocellular  RNase. 

Major  Findings:     Highly  polymerized  preparations  of  RNA  were  obtaiiw 
One  preparation  from  normal  rat  liver  had     77  percent  of  a  substanc* 
with  a  molecular  weight  of  2U8,000,  and  23  percent  with  U21,000. 
The  RliA,  from  hepatoma  3683  had  a  rolecular  weight  of  approximately 
3l5»000,  and  the  Rl^  from  hepatoma  N  had  a  molecular  weight  of 
292,000,     The  products  obtained  on  hydrolysis  of  normal  rat  liver 
RN\  with  alkali  showed  the  greatest  increase  in  absorption  at  258  :v 
vh±le  the  acid  hydrolysis  gave  products  with  less  increase  in  absorj  : 
and  a  much  broader  spectrum  from  250-270  m|i.     Using  equal  quantitl;! 
of  liver  RNase  and  pancreatic  RNase  there  was  little  difference  in 
the  increase  of  absorption  at  258  ran  of  the  hydrolysis  products,  *nc 
no  difference  in  the   shape  of  the   spectrum  from  that  of  the  unhydrol  *: 
RNA.. 

Significance  to  Program  of  the  Cancer  Institute:     Although  the  exact 

role  of  RNA   in  normal  and  tumor  metabolism  is  not  known,  there  are 
definite  indications  from  the  metabolism  studies  of  others  with 
P^2  and  C-^^  that  the  turnover  of  RNA  in  tumors  is  more  rapid  than  Ir 
normal  cells.     These   studies  should  indicate  whether  the  metaboli* 
of  RNA  differs  in  normal  and  neoplastic  cells. 

Proposed  Course  of  Project  I     A  more  detailed  qualitative  study  is 

planned  using  paper  chromatography  to  separate  and  identify  the 
hydrolysis  products  obtained  by  the  digestion  with  acid  and  alkali, 
and  with  the  ribonucleases  from  normal  rat  liver  and  hepatoma. 
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The  Separation,  Purification  and  '-'haracterization  of  Cathepsin  from 
Normal  and  Neoplastic  Tissue s . 
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IP  THIS  PROJECT  RESEMBLES,  COMPLEMENTS,  OR  PARALI£LS  RESEARCH  BCm 
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10.     Objective ;     To  characterize  and  compare  the  catheptic  activities 
from  normal  and  neoplastic  tissues. 

Methods  Employed;     The  cathejnin  preparations  obtained  by  our 
previously  published  procedure  are  subjected  to  column  chroma- 
tography -  using  diethylarainoethylcellulose.     The  catheptic 
activities  from  the  different  tissues  are  characterized  by  their 
ability  to  hydrolyze  hemoglobin  and  certain  synthetic  peptides 
and  to  transaminate   some  peptide  esters  and  amides. 

Major  Findings;     The   cathepsin  preparations  show  activities  belor. 

ing  to  cathepsin  C   (Fruton)   since  at  an  acid  pH  they  hydrolyze 
glycylphenylalanine  amide  and  benzoyl  glycinamide,  and  at  an  alkal-^ 
pH  these  amides  and  glycylglycylethyl  ester  are  transaminated  to 
form  insoluble  polyTners.     Present  results  indicate  that  normal 
spleen  and  liver  cathep'in  preparations  are  more  active  in  both 
the   hydrolysis  and  transamination  of  glycylglycylethyl  ester  than 
the  hepatoma  N  cathepsin 3. 

Significance  to  the  Program  of  the  Cancer  Institute;     The  endocel!  i: 
proteinases  which  are  called  cathepsins  are  thought  to  nlay  an  aci  r» 
role  in  the  metabolism  of  proteins.     Whether  these  cathepsins  catii* 
the   synthesis  as  well  as  the  breakdown  of  proteins  has  been  the  si*- 
ject  of  much  study  and  discussion.     Because  of  the  greatly  increa; : 
protein  metabolism  of  rapidly  growing  neoplastic  tissues,  the  sew  • 
tion,  purification .and  characterization  of  these  important  enzyrae; 
from  normal  and  neoplastic  tissues  are  needed  to  clarify  our  undei 
standing  of  the  protein  metabolism  of  tumors. 

Proposed  Course  of  Project;     In  cooperation  with  Drs.   Sober  and  Pe  r 
we  plan  to  continue   studies  on  the  purification  and  characterizati 
of  the  cathepsin  activities  using  their  techniques  for  the  separat  r. 
of  proteins  on  cellulose  ion-exchange   columns. 
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10.     Objective :     To  separate  the  deoxyribonuclease  and  ribonuclease 
activities  in  our  preparations  by  column  chromatography  and  to 
characterize  and   compare  the   activities  of  these  enzymes  obtaine 
from  normal  and  neoplastic  tissues. 

Methods  Employed;     The  mixtures  of  the  nuclease  activities  obtai d 
in  preparations  from  normal  spleen  and  liver,  and  2  rat  hepatorsa 
and  a  rat  lymphosarcoma  by  our  previously  published  procedure  »r 
used.     The  nucleases  are   separated  chromatographically  on  a  diet  1- 
aminoethylcellulose  column  vrtien  eluted  with  buffers  having  an  Ir.  «»■  ■ 
salt  and  a  decreasing  pH  gradient.     The  nuclease  activities  were  «•■. 
by  determining  the  rate  of  increase  of  perchloric  acid  -  soluble 
products  of  digestion  as  measured  by  their  absorption  at  260  m     t 
Beclcman  Model  DU   spectrophotometer.     The   separated  Bllases  ai«  te  ad 
for  pH  optima,  hjrdrolytic  activity  on  the   "core"   (residue  fro«    i 
pancreatic  RNase  activity  on  yeast     nucleic  acid),  and  on  cyclic 
nucleotides. 

Major  Findings;     Both  the  deoxyribonuclease  and  the  ribonuclease 
from  calf  spleen  have  more  acid  pH  optima  than  the  corresponding 
crystalline  enzymes  from  the  pancreas.     Two  ribonuclease  activit:j 
were  obtained,  one  with  a  pH  optimum  of  5.8  and  one  with  an  optiii 
at  pH  6.3.     The  RNase  with  an  optimum  activity  at  pH  5*8  conpria 
90  per  cent  of  the  total   spleen  RNase  activity  which  had  been  pul 
on  the  column  and  it  hydro lyzed  both  the  purine  and  pyrimidine  cyic 
nucleotides  to  leave  the  C  2 '-nucleotide.     Sedimentation  studies 
shov«d  that  this  RNase  fraction  contained  88  per  cent  of  a  substJ* 
with  a  molecular  v/eight  of  approximately  35»000  and  12  per  cent  vi 
a  molecular  weight  of  about  200,000.     The  RNase  with  pH  6.3  optljiii 
hydroly^ed  the  cyclic  purine  and  pyrimidine  nucleotides  to  leave  • 
the  C  3 '-nucleotide  and  also   some  C  2 '-nucleotide.     This  RNase  » 
comprised  of  two   substances  in  about  equal  amounts  having  molecul* 
weights  in  the  range  of  30-U0,000. 

Significance  to  Progre  ss  of  the  Cancer  Institute ;     Since  a  higher 
rate  of  cell  division  usually  prevails  in  neoplastic  cells  than  1 
normal  cells,  factors  involved  in  the  metabolism  of  deoxyribonucl c 
acid,  which  is  a  major  component  of  chromosomes,  are  definitely  s  :. 
ficant  in  cancer  research.     Evidence  for  the  more  rapid  turnover 
of  deoxyribonucleic  acid  in  tumors  (10  times)  and  of  idbonuclelc  '.i^ 
(2  times)  has  been  reported.     While  the  role  of  the  specific  nucl»" 
in  this  phase  of  cellular  metabolism  and  growth  is  not  knovm  at  ?  -' 
the   separation  of  the  highly  active  nucleases     will  afford  a  mean 
of  studying  the  factors  involved  in  nucleic  acid  metabolism. 

Proposed  Course  of  Project'     This  project  is  under  way  now  -  with  :' 
of  the  exploratory  studies  having  been  made  with  the  calf  spleen 
preparations  on  the   chromatographic  column.     It  is  proposed  to  co:^'  " 
with  the  other  tissue  preparations. 
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10.      Objective  3: 

1.  To   co.npare    the   tnetabollsm  of   the   porphyrins   in 
livers   of  normal   and   tumor-bearing  animals. 

2.  To   study    the   breakdown   and  fate   of  the    heme   and 
globin   derived  from  are«»s   of   hemorrhage   into   the 
tissues   of  nonnal    and  tunior-bearing   animals. 

Methods  Used: 

1.  It  has   been   shown    by   Schwartz   and  Wikoff  that  the 
erythrocyte    coproporphyrln   la    directly   proportional 
to    the   reticulocyte    count.      This    is    compatible  with  tr 
forttiation   of    coproporphyrln  as    either  sin    Intermediate  • 
a  by   product   of  the    synthesis    of  protoporphyrin  for 
hemoglobin.      Since   the    turnover  of    catalase   in 

the   liver   is   much  more    rapid   than  that    of    the 
cytochromes    it   is    probable    tiat    the    level   of 
non-circulating   coproporphyrln   in   the  liver   is  quite 
closely    related   to  the   rate   of    catalase    synthesis. 
It  follows*   therefore,    that    if   in   tumor-bearing 
animals    the    rate   of    catalase    syntiiesls    is   lower,   one 
would  expect    a  lowered  level    of   coproporphyrln  in  the 
liver. 

On  the   other  hand  Schmid  and   Schwartz   have  recently 
shown  that   animals    given  Sedorraid  tnat   have  a 
marked  porphyria   accompanied  by    .oarked   elevation  of 
porphyrins   in   the    liver.       They   have   also    shown  that 
the    rise    on  liver  coproporphyrln  was   directly 
paralleled  by   a   fall    in  liver   catalase. 

It  becomes   of   considerable   interest,    therefore  to 
determine   the    coproporphyrln   level   in  livers   of 
animals    tearing  a  number  of   tumors.      li    the  level 
of   coproporphyrln   Is    elevated   it  would    suggest  that 
catalase    synthesis    is    inhibited  by   a   process  similar 
to   that   of   Sedormid.      If  the    coproporphyrln   is  lowered 
it  would   suggest   a   dockage    earlier   in    the   porphyrin 
pathway    or    In   the   synthesis    of  the   protein   moiety. 

2.  To   study    the    fate    of   iron   derived  from  eztravasated 
erythroc^^tes,    the   following   procedures   have  teen 
selected.      Fe39   labelled  erythrocytes   are   to  be  prepan 
b^    the    injection  of   ferric   ammonia    citrate   into  young 
rats.      Blood   withdrawn   2)4  hours   later   Is   to   be 
Injected   subcutaneously    into  homologous    rats.      The 
appearance   of   Fe59   activity    in   the    red   cells   uill  te 
followed  b},    taking  20  jil  blood   samples   from  the   tall- 
At    intervals    following   the  Injection  of    the  labelled 
cells,    certain   animals   will   te   Injected  with  Cr51- 
labelled   cells.      Twenty   minutes   later  a   tail  blood 
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sample  will  be   taken  and    the  aniiual   will   be  killed.      The 

blood  sample   will  be    differentially  assayed  for 

both  Fe59   and  Cr51   activity.      The   dilution   of   the   Cr^l 

will  be  used  to  calculate   the  blood  volume.      The 

radioiron  in   the   various   organs   will  be  determined 

and  the  radioiron   in   the    circulating  blood  remaining 

in  the    various   organs  will  be  calculated  from  the   Cr5l 

activity   of   each  organ.      The   total   radioiron  will 

be   corrected   for  that   found  in   the  blood  reraaining 

in  each  organ.      A  time    curve   of    the  uptake   of  Fe^y    into 

the  various    organs  following   the    subcutaneous   injection 

of  labelled  cells  will  be    corapared  to    sirailar 

curves   obtained  in  the   tumor-bearing  anitnal   following 

the   injection   of  labelled   cells    subcutaneously   or  into 

the   tumor. 

A  similar  study   will   be  made   on  normal    and    tumor-bearing 
rats  using  Clq-  labelled  erythrocytes  prepared  by   the 
injection   of   Cl^-glycine    into   young  rats.      The   final 
blood  volume  and   the   counts   in   the    circulating  blood 
remaining   in    esch  tissue  will   be    determined  by    the   use 
of  Fe59   labelled   cells.      In   addition  to   a  distribution 
of  the   C^k-  in  the   various   organs,    heme   and   various 
bile  pigments  will  be   iooiated  from  the  liver  at 
appropriate   intervals   and  their   specific   activit;y   will 
be  determined. 

Major  Findings: 

1.  Initial   studies   on  normal   rats  have   shown  that   the 
coproporphyrin  level   of   the  liver  is   about  5-6  M-s/lOO 
graras   of  liver.      The   levels   in   tumor-bearing    animals   iiave 
generally  been   in  the  range   of  3-k  M'g/lOO   grams  but 
in  one   instance  the   coproporphyrin  was   8  ag/lOO  gms.    of 
liver.      This    high  result    could   be   explained  bj    a   very 
high   reticulocjte   count   in   the    circulating  blood  remaining 
in  the   liver   and  points   to  the  need  for  perfusion   of   the 
liver  to   eliminate   the   erythrocyte   coproporphyrin. 

2.  In  the   study    of   the  hemjorrhagic  areas   of   the  tumors, 
it  was  found  that    a  great   share   of    the   iron   had  been 
concentrated   into   macrophages.       The   question    arose   as 
to   the   availability    of   this   iron    for   the    other   iron- 
requiring  processes   of   the  body.      Although   it   appeared 
that   iron    did    return    to   the   liver   with   time,    the 
question  remained  as   to  whether  the   iron    in   the   liver 
was   in  the  form  which   exchanged  readily   with   the    other 
iron-containing   compounds   in  the  body» 
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In  this  same  studj  It  was  found  that   r»^-^  of 
radio chromiu.Ti  labelled  hemoglobin  remained  in  the 
tunor  for  a  remarkaLle  period  of  time.   It  Is  of 
interest  to  learn  how  long  the  porphyrin  moiety  and 
amino  acids  of  the  protein  remain  in  tne  tumor. 
In  the  present  studies  attempt  will  ce  made  to  acqulr 
an  estimate  as  to  how  rapidly  and  b^  what  pathways 
the  porphyrin  and  protein  derived  from  hemoglobin  are 
metabolized  and  excreted. 

Significance  to  Cancer  Research: 

1.  The  lowering  of  liver  catalase  is  one  of  the  moat 
striking  biochemical  effects  produced  in  the  host  bj 
a  rapidly  growing  tumor.   It  is  of  importance  to 
lear-n  whether  this  is  produced  through  an  alteration 
in  iron,  porphyrin,  or  protein  metabolism,  and  to 
thus  obtain  a  better  understanding  of  how  a  growing 
tumor  alters  the  -netabolism  of  its  host. 

2.  It  has  been  established  in  tumor-bearing  aniiiiala 
that  hemorrhage  causes  a  major  derangement  of  the 
iron  metabolism  of  the  body.   It  has  also  been 
shown  in  both  animals  and  humans  that  neoplasms  are 
accompanied  by  an  increased  excretion  of  bile  pigment: 
Since  the  increased  destruction  of  hemoglobin  appears 
to  LB   one  of  the  principle  changes  created  cy  the 
tvLuor  on  the  host  a  study  of  the  pathways  and  the 
rates  by  which  the  iron,  porphyrin  and  protein 
moieties  are  utilized  or  destroyed  would  lead  to  a 
better  xonderstandi  ng  of  the  impact  of  the  hemorrhagic 
process  on  the  well-being  of  the  host  and  may  lead  to 
a  more  rational  therapy  of  the  anemia  associated 
with  malignancy. 
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